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An ever-increasing 
number of insulations 
for an ever-increasing 
number of electrical 
and electronic products 
puts growing emphasis 
on specialized wires 
engineered for the job. 
Your engineered prod- 
uct merits Belden wire 
engineering service. 
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designed for maximum protection and strength... 


These are two reasons why motor manufacturers specify 
INMANCO Shaded Pole Motor Insulators. Another important 
reason is exact dimensional uniformity, no matter how special 
the design. INMANCO precision fabricated insulators provide 
mechanical protection where protection is needed, such as 
tabbing for spot insulation, as illustrated. They can be 
irregular in shape, cuffed for strength, or scored for easy 
forming to suit your production requirements. INMANCO 
Shaded Pole Motor Insulators are available in all rag paper 
where tough mechanical protection is needed, or in rag paper- 
Mylar* combinations for toughness and high dielectric 
strength. You speed production, increase assembly efficiency, 
give your motor-driven equipment a competitive edge with 
INMANCO Shaded Pole Motor Insulators. Write your nearest 
IMC office for further information. 


*’Mylar” is DuPont's trademark for its polyester film. 


Inmanco products are manufactured exclusively by... 


INSULATION MANUFACTURERS CORPORATION 


CHICAGO 6, ILLINOIS @ 565 W. Washington Boulevard @ Phone CEntral 6-7320 
CLEVELAND 14, OHIO @ 1231 Superior Avenue, N. E. @ Phone SUperior 1-2310 


Offices, Representatives, and Distributors in Principal Cities 


ELECTRICAL MANUFAC 





DESIGN ENGINEERING 


OM a ee ee a 


appliances and equipment 





DECEMBER 1956 
| ° STAFF FEATURES 


FRANK J. OLIVER ¢ Brief interpretations of editorial features, pages 6 and 7 oe 
Alex. E. Javit S) h f 
Job D. Cx i fh 
William Ar f Kd Amplifier Less Synchro Svstem 74 = =2B. Jacks 
Paul G. Ja { kd 
Evrom A. M 1 ue -~ 
Robert McK. Fink Fd Prod Characteristics of Tantalum Electrolytic Capacitors i9 {. Lunchich 
BK. Gtkou 
J. A. Campbel 0 K ¢ Divital Printout Pechniques for Automatn 
@. KR. Mester = * - Proportioning Control 8 Staff Report 
J. Perrott u hineyelopedia of Kleetrical Insulation 92 G. de Senarclens 
E. M. Schaefe { eM 
0 B. Ack Rese D , | 
a a - | rope ler Fan Orifice Desien 100 1. Atalla 
‘ que Es { / SS 
Divital ( odes lor Numerical Control 105 Wt // / Holden 
CHICAGG / ’ 
Phillip T. Hefferna Manag Matching Shaft Speeds of |) Motors 112 R. i ! olpe 
Da Jealoue 
. , knvironmental Tests for Embedded Electronic 
CLEVELAND ‘ 
E. R. BoMing L nits llo ¢ 1. Harper 
. NEW ENGLAND M ) ( ( Sequential Klow Cooling of Electronic hquipment 120 PP. Metssner 
David W. ¢ 
. Wrapped lectrical Connectlons M ace 
NEW YORK { 
Sie Maa Automatically 126 S.J. Begun 
' J. MeK F. Rosenthal 
| la J. Sul R / Arejet 
H PACIFIC COAS W | l. Galati 
ie Donald Thos / Ang 
Work Component Sty tin 134 Po Wrablwa 
/ 
NEMA Elects Officers. Stresses Interdependence 136 Staff Report 
DEPARTMENTS 
P In I his Is tit 6 
Research Horizons Ph 
Kditorial: Kleetrie Power Sparks Provress 73 
. 


Design Trends 138 
New ( omponents and Materials 154 
Laboratory and Engineering Lquipment 226 


Literature for the Design Engineer 234 


C. FLETCHER, Pre 


C. BASSETT, Vice Presider Reprints Available 258 
LOUIS J. PERROTTE! reside 7 
FRADK 3. OLIVER, 7 B Association Netivities Te 
i 1. GOREY ; a 
W. J. MeDONALD, 4 . Calendar of Meetings 274 

Editorial content a ' ca Men in Industry 278 
MANUFACTURING be rep 
aieneeing tod eth rice + Abstract and Comment 308 


Metal Statistics 318 


Guide to Buying 328 
Index to Advertising 368 


Reader Inquiry Service 371 





DECEMBER 1 


ve 





in This issue 


AMP 


ER-LESS SYN 


LIF! 
ee ol control 


CHRO SYSTEM, (iv 


Lt 


fier lactor 
‘ or ean 


ce 
becoming 
handbook 
property 
il 


nN 


sign funeti 
ind 


iret 


\ 


pertinent 


hieere ‘ 


’ mien 
The 

peed 
plifier 


» lower 


or 


i 


the 


pracths 


cle election 


reports d in this 
tt 


solution to 
i damy 
the 


ip ind use 


magazine 
yeneral approach 

could be done 
id product. In th 


xtraordinaril 


is nature 


15 on Electrical Insulating 
working 


~ 


has been launch 


techni Commi 


1} 


eroup particularly 
out eloping this eneyeloy 
< Insulating Work 

fie ld 


ere 


lor 


[hie 


tie im tha ha 


ot thi 
re produe tion 


} 
! 


the pro 


proy 
ol 
‘ lope dia 


at 


e en 


FAN EFFICIENCY. 
ropeller fans and 
be famil 


ind tie 


iluati 


ir with 
thie 

tem. tt 
\talla pore 
VManufaectu 


iflecti 


Ww 


" 
odin 


D 


i 


ily 


iwoke 


liv 


lo 


d 
thie 


| 
t t 


th 


! ind te 
AUTOMATIC PRO 


PORTIO 


i“ it 


ire 
could 
1 handling 

Little 


that 


pal, 

diy 
Phe 
irch 
had 
le 


Iwo 


NING CONTROL. willing 
‘ tiple prurlolic ! igent ber 


world man 


by 


i 
re rnip 


with only nul 


, 
on. Be ing creat 


hey lo like 

speaking a differ 

gh this binari Bah 
105 


Richare 
held 


rl 


pert 


un it 


it hine 


we ve 
ouldn't 
prob 
We 


Short Ru 


throu 


nage 
' 
d contro 


hrvacpure 


| 


ring " 


word 


MATCHING SHAFT SPEEDS. ‘) 
ihout the standardized 


! sound 
ind in) motion 


metures 
| 1 


wot pled sound effect be 
of 


eff 


ind © 


is he 


| he 


ion 


I! 


AN “ENCYCLOPEDIA” FOR SPECIFYING ELECTRICAL 
INSULATION, Ineulatin, il 


the traditional bu 


Classification 


il 


rims 
| 
chow 
mater 


choo-choo's 
rapid choo-choo-choo 


d. We 
d 


re 
' 


imen ible 
le mpera 


il 


mate 


than 


interrup 


' 
ute 
i 


after which 
( 


ve discovered at this late 
that had 


the 


illows 


uinne 
(hemi 
potas i 


Many 


in ol soul us 
tructure 
entered 


loss 
the 


wonde ring 
new 


of adhes 


enwine 


wheel or 
mige int il 


lor 


eneye lope dia 


ind application knowledge 


many 


hon through ils 


prepared i 


IGITAL CODES FOR NUMERICAL CONTROL. 


hie hhine 


on ire jhereasiny 


in complexit 
periormance 


would 
seems to offe ! 


faced i 


xacting in 


re quire 
that organize 


of the 


problems now 
of insulating materials. As first 

November 1954 project 
ed by International Electro 


Pechnical Committee No 
Materials. The chairman of the 


charged with the re sponsibilit 
Ir de Senarclens 
ind one the leading author 


pecial report for our readet 
It | 


ee 
eT il 


the 


vedia (, 


ot 


ect gins on YZ 


he 


pag 
will 


t ind 


the 


chart that 


mn 


© G inher 


But 
nee 
cle 


ind 


not too 


that 


eng 
ile 


fexce pl 
ind 


iccurate 


willing 


announces 


lo 
tha 


tl 


i 


{ 


iste 


more 
were Sul 
n their own 


ved himself 
plicated 


ind ! 


down with 
hie h inisths 


ind /. But 
doing the 


the point 
i Berlitz 
Holde n 


to« 
the 
that 


work 


her 


m men 


men even 


to 
kor 


ent lang 


el 


lave 


turn to W 


tit ilw 


thin 
for 
r\ 
with 
ted 
the 


i\- puzzled u 
ect steam locomotives 
n ind radio program 


i we Il spaced succes 
by quick 


re vular 


i burst 


pattern is re 
date that the rapid burs 
is intended 
between 


Possibly 


to simulate 
ion drive wheel 
wee most desig 


YE RACTURI 





Little 


pieces (aie 


ibout our bewilderment about chow 


choo-choo’s, but this anecdote serves to introduce a subject 
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Method tor preparin bariunn titanate 
extreme ligt puri } breve 
loped by the Nati il Bureau of 

tundards imorgant hhemiist halvora 
orkin under the pornsorstiy 
fthe Diamond Ordnance t el 

tonne With the availabilit hootha 


material at hould now bee ye ilole 
NBS) chemust tile le work out the 
elationship betwee COD postlion ina 
he electrical characterist 1 barn 


titanate. Despite the wide use of this 
h 


capacitol ullrusentic trans 


inaterial on such applicatio is hi 


tpacil 


miitter and transducer il many de 





Research 
Horizons 


relationsthiay ha previou | 


not been fully developed. Essentially 


ee thi 


the mole rath of barium to titantum 
iW the ery-high-purit material Is 
exactl tint 

By mean ola lemiath tudy of 
the effect of diverse minor components 
on the electrical property of barium 
litunate il hould now be feasible to 


develop re produr ilole compositions with 


thie most desirable characteristics 


Low-Low-Temperature 
Electronic Switch 
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germanium tranetstor 


service up to 500 me, with the 


, 
widest range of use in 20) to 


i) anne Manulacture involye 

Phileo pecially develope d 
electrochemical and microal 
loving technique ind ilko oa 


surface diffusion” process, in 


blank 


are subjected to carefully con 


which the germanium 
trolled atmospheres at high tem 
peratures. In thi illustration 
the operator is shown inserting 
the carrier into the prectston 
plating position Phe transi 
tor, in this position, has two 
indium dot plated into the 
etch pits which were prepared 
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its Industrial Bulletin) the 


is a straight wire 


eryotror 
approximately 0.1 
in. long placed within a= single-laye 
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In a presence of a sufheiently strong 
magnetic field. however metals in- the 
superconductive state regain a normal 
resistivity. By increasing or decreasing 
the magnetic field developed by the 


current flowing through its surrounding 


Your customers 
may need this drive... 


TO AUTOMATE YOUR MOTOR DRIVEN PRODUCTS... 
GIVE THEM PRECISE, VARIABLE SPEED CONTROL... 


CONTROL 
STATION 


POWER UNIT 


MOTOR DRIVE 


Performance-Rated® 
SELECTIVE 
SPEED DRIVE 


How many of your customers could use the full potential of your 
product when given automatic operation by a Century Selective 
Speed Drive? Possibly more than you think 


Here’s why. Predetermined, automatic manufacturing operations 
are faster, more accurate than manually controlled operations. A 
Century Selective Speed Drive on your product will respond to 
changes in operations—such as varying temperature, pressure, 
size, viscosity —and automatically adjust motor speed to fit the job 


Operating from AC, these drives offer a broad range of DC stepless 
speed control. They can regulate speed for individual drives or for 
precision interlocked multi-motor drives ...can be used for jog 
ging, normal or fast starts and stops, forward or reversing 
and respond to a wide variety of remote control devices 


Century has more than 50 years’ experience in engineering DC mo- 
tors. For information on any motor application, call or write your 
nearby Century District Sales Office or Authorized Distributor 


Performance -R ated © 
thinieameae f CENTURY ELECTRIC COMPANY 


1806 Pine Street 


SERVICE CARD 


St. Lovis 3, Missouri . Offices and Stock Points in Principal Cilies 
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Calling 
All Inventors 


Thirty-five new technical problem int 
mtap to « hallenge the nation’s civiliar 
nventor lf you are in a mood to be 
hallenged. first tep is to obtain the 
latest upplement to the Pechnical 
Problems Affecting National Defense 

uiblished b the National Inventor 
(Council, Just write to NI | Ss Dh 
W ishingtor , 

1). ¢ The Coun il operate i i liaison 


martment of Commerce 
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he Armed Service 
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National Standards 
for Nuclear Energy 


Major step in the development of na 
tional standards in the field of nuclear 
nergy ipplication wi taken it’ the 
seventh National Conference on Stand 
irds, held in New York on October 22 
4. Through the formation of the Nu 
lear Standards Board of the 


Standard: 


American 
\ssociation, a broad program 
vas launched for the development of 
tandards in nuclear instruments, eles 
radia 


trical requirements for rectors 


tion protection md ino other ireas aft 
the feld 

There are many implications in thi 
program for engineers responsible for 
lesigning electrically energized equip 


Miaore head 


It twunifeant that 
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American Machine and Foundry Con 
an ind chairman of the Nuclear 


Standards Board iid that the effects 


of radiation on electrical equipment 
ind electronic devices is huge held 
by itself side from what happens tw 
other materials expo ed to new (radia 
tion) conditions 

Among the 25 organizations repre 
ented on the Nuclear Standards Board 
ire AIKE ASMI ASTMA, IRI 
NEMA. RETMA, SAE and the Electri: 
Light and Power Group. Government 
igenecies repre sented include the Atom 
Department o} 
National Bureau of 


i Energy Commission 
Defense and the 


Standards 
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Tomorrow’s Cost 


established that 


new material ind new 


It can be historically 
components 
provided they contribute some. signif 
eant characteristic to the state of the 
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“Research 
Is People” 


Phi happen le tithe of the 
e proceedin ) mpostum 
\pril 1956 Industrial 

New York 

The mpo 
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recruitment Motivation recoyunitior 
rating and evaluation of research pet 
onnel Keynote wa truck in) the 
pening sdare by Vietor Conquest 
we president. Armour and Company 


Medal. whe 
aid. “We must not make the mistake 


my accepting the In titute 
however, of torgetting that research i 
done by people. and in research these 
people need to be creative, intelligent 
ind endowed with most of the personal 
ittributes penerally considered desir 
ible Human beings are the most 
Important reagents in a researe h labora 
tory. 

And engineer it might be added 
jorm the most important and critical 
components in the design and develop 
ment of any prece of equipment 
For even in these dazzling days of auto 
maticity, ne product can be better thar 
the vision, spirit and determination of 
the men who developed it and finalh 
boilt at 


—A. E. J. 





GRAMIX vanes 
in fzashoy ‘pump 


wear only .031" per 


ONE MILLION GALLONS 


The Gasboy Super "200" gasoline pump ts manufactured exclusively tor farms, fleets, and industry by 


Wm. M. Wilson's Sons, Inc. in Lansdale, Pa. These pumps have proven to be accurate, efficient and 
dependable But, what naturally interests us and will interest you, as a manufactucer of designer, are 


the GRAMIX vanes in these pumps. Tests reveal that the GRAMIX Grade 41 vanes still operated perfectly 


after pumping over 1,000,000 gallons of gasoline. During this endurance test, the vanes travelled 


around the inside of the housing a distance equal to 14,000 miles, or more than half way around the earth! 


Not only these particular vanes, but hundreds of other GRAMIX parts are doing a successful 
job in appliances, aircraft, automobiles and an amazing variety of products. GRAMIX 


parts are die-pressed to close tolerances, and need no machining. They are strong, 


they are self-lubricating. The many 
factors that make GRAMIX a useful 
material for so many different products 
fills a small book. For your copy 


of this booklet write us today 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION * SAGINAW, 


MICHIGAN 





fast ! 


...680 units per minute! 


“Gunner’’ Don Lang, “zeros in’’ on top 
profits for our customers with his high 
speed Flexopress ripping out machine- 
gun bursts of 680 component parts per 
minute. 


automatic 


Speed plus accuracy equals low-cost 
volume. 


That’s the formula for success in com- 
ponent part production and purchas- 
ing, because you only benefit from 
quantity buying when you have a 
source that’s set up for quantity and 


guality production. 


We have high-speed equipment undu- 
plicated anywhere in America, that can 


ELECTRICAL MANU} 





weapon...peacetime 


be tooled to your job, if your job can 
absorb real quantity runs. The result- 
ant saving is what we call ‘“‘pushbutton 
profit”’ for you, the buyer. It comes from 
aulomatic operation, making thousands 


of units every hour of the run. 
ieee eee en ee | 


If ‘‘pushbutton profits’? appeal to you 
and pushbutton methods can be applied ALUMINUM GOODS 
to your job, send us your inquiries, for er eer eee ae 


MANITOWOC WISCONSIN 


PIF TH AVENUE BLOG NEW ¥ hr oe ME ff 


prompt quotation. 





the brightest new idea in 


glass fabric 


electrical tapes... 
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HesgonA...HesgonB 


Your distributor 


will show you the 


Light Test 


to prove it will save 
money — yet give 


top performance. 


Horace Linton Division 
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ae 
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Beach Company P.O. Box 8623 


oot a re, “25° hes oy = 
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Pittsburgh, Pa Churchill 2-0400 


1609 Vine Street, Phila., Pa no phone number 


ical Insulation Suppliers, | 500 Means St. N.W., 
Atlanta 18, Ga Jackson 5-2707 
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>< greater resistance to mechanical shock 
and vibration 


>< greater resistance to heat shock 


Here is the ruggedness you need in glass-to stay that way without ‘‘babying”’’ them through 
metal terminals to make production handling your soldering operation and normal handling. 
simple. These headers come to you without - ; ; 
| An interfusion of the glass and metal at 
cracks or leaks but more importantly, they . 
the ring and every pin together with firm but 

carefully controlled compression makes han- 


dling less critical 


Available in four basic flange types in a 
wide variety of sizes and electrode styles and 


arrangements. 


A bulletin on this complete new line is just off the 
press. It gives full technical information, sizes. 
layouts, electrode treatments and ratings 


Write Fusite Dept. D-6 


pin 


[renwias 
Gay THE FU SUT E corporation 


6026 FERNVIEW AVE., CINCINNATI 13, OHIO 





PRECISION INSTRUMENT 


BORG-MOTORS 


Powerful for their size, the Sub-Fractional Horsepower BORG-MOTORS are in every sense rugged 


and dependable. Designed for quality instrument applications, they today serve the Industrial T\ 


Recorder, and Instrument field. 


BORG-MOTORS are available in synchronous and induction types, with or without gear train 
End bells and gear train cases are die-cast alloys... precision machined to form a totally enclosed 
housing. Geared output shafts have two heavy bearing supports to accommodate radial loading 


All gears are precision hobbed. Die-cast rotors, mounted on two ball bearings assure long life 


and continued accuracy. 


For many years Borg has made quality precision instrument motors in production quantities 


Borg has complete research, engineering, and production facilities to assist you in solving your 


design and production problems 
Reproductions of the Borg Doe, Duke, by artist 


° o ° O. Jack Bond are free von request. These life like, 
Write for Complete Engineering Data 2 


lithographed reproductions contain no advertising 


CATALOG BED-A56 Ne ee 


c- Mion 


lle 
BORG EQUIPMENT DIVISION © BORG: 


THE GEORGE W. BORG CORPORATION fo a 
JANESVILLE. WISCONSIN Views 





Now... tripled supply 
G-E small fan motor 


STORAGE FOR TRIPLED SUPPLY 
OF OXIDATION-RESISTANT OIL 


ADDITIONAL SUPPLY OF OIL 
FOR EXTRA-LONG LIFE MODEL 


iz 


1.5 TO 16 WATTS 
4- and 6-pole 
shaded-pole 





of improved oil greatly extends 
life for extra long-term applications 


Keeping pace with the demand for longer life domesti Here are more 


refrigerators, freezers and refrigerating condensin shy these small fa 
units, General Electric now announces the availability motors both standard 

of a small fan motor with greatly increased motor ind extra-long life ul 

life! In step with the forward thinking of our cus your best buy = 
tomers, this new motor life expectancy is the result BUILT-IN HUB and special G 

of 1. TRIPLED OIL SUPPLY and 2. OIL WITH shaft mounting threads 
INCREASED OXIDATION LIFE permit the use of simple \ 


Here’s how extra-long life was designed into a motor hubless, low-cost fans 


X - ‘ ree wu , mir moro nal 1 tito 9 
already the leader in its 1.5- to 16-watt power range saves you money on your motor and fan combination 


first, a new design of oil storage wicks with triple QUIET OPERATION The vibration absorbent, one 


oil capacity was added. Next, laboratory technicians piece, cast-iron frame, plus extremely accurate align 
had to make sure that the lubricant used would hold ment, 


add up to quiet motor operation 
up during the resultant extra-long projected motor life 


SIX-POLE DESIGN the only one of this size on the 


Approved laboratory testing procedures resulted in market has been developed for applications such as 


the use of a new oil with oxidation life several times home freezer systems. conden: cooling fans, et 
t] “viously ' 
hat of the best oil previously used vhere lower fan and air noise is desirable 


Combining extra safety factors, increased oil, and EXPERT APPLICATION HELP from G-E engineers is 
additional life expectancy of the new oil thus makes ivailable to you. For complete shaded-pole motor 
possible a projected extra-long motor life where de service, contact your local G-E Apparatus Sales 
sired-—-and at only a modest price increase ovet Office. Or write for Bulletin GEA-6134 to Section 


the standard G-E shaded-pole fan motors of this size 632-2, General Electric Co., Schenectady 5, N. Y 


Progress /s Our Most eaten Product 


GENERAL ELECTRIC 


SETTING THE PACE IN MOTORS FOR THE AIR CONDITIONING AND HEATING INDUSTRIES 


15 TO 35 MHP 2- and 25 MHP TO 1/12 HP 1/12T01/4 HP 4. and 1/610 1/2 HP 
4-pole, shaded - pole shaded-pole and perm 6-pole, shaded-pole 
split cap 


35 MHP TO 1/2 HP 1/610 3/4 HP 


split-phase perm. split-cop capacitor start 
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WESTINGHOUSE 
SILICON BRIDGES 
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How much power 
do you need? 


We tinghou ( ihicon brichve as scemblies are unmedi 
ately available with output from 5 to LOO amperes at 
0 to 3500 volt pe ik anverse im standard rectifier 


circuits, 


L hese new pore i embled silicon bridges by 
Westinghouse permit a tremendous spacesaving 
compared to equivalent clenium stacks 


Ly pour al pe rlormance figures using four WN-5051-1 


pre yee 


diodes on K 4 umn plates in a Single 


pha e bridye shown it thre right. are 

e continuous-load current 25 amperes 

elcukave current ’O mai 100 yolts maximum 
jo ik iverse 


e patural Convection (p> ¢ ambient 


\ ithar i embly vith the chiode ; mounted on 


) er plants ith to ed au can carry up to LOO 
mnipere cConmtlintou 

Other Westinghouse theon and vermanium di 
odes can be mounted im bridye to deliver up to 


600 unperes load current it various voltage ratin 

bor detatled information on silicon and germanium 
brick madd choc contact your local Westinghouse 
sales ollice or write Westinghouse Electric ¢ OFrpo 
ration, 3 Gateway Center, P.O. Box SOS, Pittsburgh 


10, Pennsylvania j 


Ov00 


SINGLE-PHASE, FULL-WAVE BRIDGE 
OUTPUT CURRENT VS. AMBIENT TEMPERATURE 
NATURAL CONVECTION — 2° 2” ALUMINUM PLATES 





you can BE SURE...1F ITS : 20 
Westinghouse 
20 40 60 60 100 120 140 
AMBIENT “C 


20 PEALE 





USS Electrical Steel News 


Diehl Manufacturing Company reports: 


37% faster punching of motor laminations with 


continuous coils of Electrical Steel 


Less scrap, longer tool 
life. less down time help 
cult production costs 


Subsidiary of The Singer 
Manufacturing Company makes motors 
for sewing machines, household 
appliances, looms, and products for 


all branches of industry 


Diehl Manufacturing Company, a subsidiary of 
The Singer Manufacturing Company, Somer- 
ville, New Jersey, makes a wide variety of elec- 
tric motors for use in home and industry. They 
find that continuous coils of cold-reduced Elec- 
trical Steels make possible a substantial in- 


crease in production and reduce the over-all cost 
of motor laminations, compared to the perform 
ance of cut-length, hot-rolled sheets. 

At Diehl Manufacturing Company, continu 
ous coils have made it possible to step up 
punching speed from 140 strokes a minute 
(normal for cut-length sheets) to 220 strokes 
a minute, or 57°, more laminations per minute 

Like Diehl, you will find continuous coils of 
Klectrical Steels to your liking—and to your 
advantage. USS Electrical Steels are avail 
able in a wide range of sizes and grades for 
motors, transformers, and other applications 

Production of USS Electrical Steels is being 
increased to meet your growing needs. Exten- 
sive research and development assure their 
further improvement. 

Send the coupon for complete information 
about Electrical Steels and their application. 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
COLUMBIA-GENEVA TEEL IVISION. SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 


UNITED STATE TEEL PPLY DIVISION 
WAREHO E DISTRIBUTORS 


UNITED STATE FEL EXPORT COMPANY, NEW YORK 


fr ~~ GET COMPLETE INFORMATION — MAIL THIS COUPON --— 


United States Steel 
Room 5530, 525 William Penn Place 
Pittsburgh 30, Pa 


Send my free cop Fourth Edition of ‘USS 
Electrical Steel Sheets vich contains detailed curves 


and data on magnetic and physical properties of the 


individual grades 


Name 
Firm 
Address 
City 


State 
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| 
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| 
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VALVYVAT FR 


is everyuwhere 





Write for free 


copy of new 
Bulletin SK356 


Jt 


Valves — by Valvair — are 
everywhere . on the best 
production and automated 
equipment in mills, fac- 
tories, foundries and assem- 
bly plants. 

That's because they deliver 
performance. Users report 
Speed Kings are still working 
satisfactorily after 25 million 
cycles. And they’re guaran- 
teed against coil burnout for 
the life of the valve. What’s 
more, with Valvair valves 






you pay for only the features 
you want for your specific 
application. 

And equally important, 
Valvair has sales-service rep- 
resentation in all major in- 
dustrial areas. So bring your 
valve problems to Valvair 
first —for Valvair is every- 
where. A call will bring our 
representative on the double. 
Valvair Corporation, 454 
Morgan Avenue, Akron 11, 
Ohio. 


AA 3246 


Representation in, Baltimore * Birmingham « Boston « Buffalo « Charleston, W. Va. « Chicago 


Cleveland « Cranford, N. J 


* Dayton « Denver « Detroit « Eureka, Calif 


« Grand Rapids 


Houston « Indianapolis +, Kansas City, Mo. © Logansport, Ind. « Los Angeles « Louisville « Miami 
Milwavkee « Minneapals « Muncie « New Orleans « New York » S. Pasadena « Philadelphia 


Pittsburgh « Portlond, Ore. « 


St. Lovis « Seattle « San Francisco « 


Syracuse « Montreal 


Toronto + Vancouver 





HETHERINGTON 


SWITCHES «+ INDICATOR LIGHTS « SPECIAL ASSEMBLIES 


ENGINEERING NEWS #2 


Space-Saver Toggle 
Gives Big Switch The Switch Design That Says 


Performance “NO FOOLIN’”’ 


No Tease .. . No Deceptive Clicks 
When it comes to 


making a real sav rn Higher ratings in smaller, lighter-weight 
ing in space, this . switches are made possible by this little 
new SP-DT Heth beryllium device the heart of every 
erington Toggle , Hetherington snap-action switch 
Switch is the an as 
swer. It is. only 
- in diametei 
by 1%." long. It 
weighs less than 4 oz. Yet it breaks 
5 amp. resistive loads at 28 volts de 
2’ amps @ 115 v ac) for 50,000 


A polished tapered rod operates through 
two compression springs in the shorting 
bar and against the return spring. Its 
lightning-fast, double-break snap action 
reduces arcing and contact welding to neg 
ligible proportions—even with high mo 
mentary overloads. Contact pressure is 


operations . actually greatest at the point of ‘make’ 
Best of all, Hetherington’s tease or “break” thus preventing deceptive 


proof cam-roller snap-action gives ‘ " ' “clicks” 
the T3103 the “feel” of a_ real 

heavy-duty switch. Details are in 

Data Sheet S-3a 


or contact teasing 


Relay, Switch, and Pilot Light Functions 
in One Unit Only '/," x 37,’ 


Thi control engineer's delight \ \ 
does the work of two conventional! rai 


witches plus a holding relay and 
in indicator light. All of this is ac W-1-D-E Angle Visibility 
complished in only a fraction of the 


pace, weight, and wiring needed from indicator Lights 
for separate components only Tha Long 


, ae Se button is pressed ; ; } Almost 50 percent of the surface of 
suilt-in 28-volt solenoid holds the : 

these tiny units is useful illumi 
nated area. Thanks to a specially 
beveled lens cap, light is “piped”’ 
evenly throughout the entire lens 
lull 180-degree visibility is assured 
the coil circuit is energized _— on either standard or edge-lit 

Modifications of this basic Heth irround jobs where the witch j panel 


witch on contact until either the 
coil circuit is externally interrupted 
or the button 1 pulled out. A 
built-in indicator light shows when 


sclaatnn Visldinn Coll thetic & manually “closed” to start an op These miniature Hetherington 

Series L6000 lights come in both 
,-terminal ungrounded, or 1-termi 
nal case-ground styles. Single piece 


oe witch may be man terminals and contacts cannot be 
gle type are available. Their many ually opened in the middle of the torn loose by heavy wires. Request 


iViation and industrial uses center equence if desired Bulletin L-2b 


ign include a variety of circuit ar eration; then electrically “opened 
rangements. Pull-on and push-on at the end of the sequence. In 


pushbutton types as well as a tog emergency, the 


an 


HETHERINGTON INC. )200 [| JOD AVE., SHARON HILI 





HUGHI PRODUC 


(ONOTRON 


ull circle persistence 


Displays complete spectrum 


of gray shades 
Controllable persistence 
Controllable rate of decay 


No hood needed. even in 


direct sunlight 


o-inch screen 


MEMOTRON 


{ 


Memotron gives instant a 


permanent display of one 


or successive transient 


HUGHES PRODUCTS 


A DIVISION OF THE HUGHES AIRCRAFT COMPANY 


DECEMBE} 56 ELECTRICAL MANLF 4 





“SDEXCELLENT RECEPTION 


<< 


leading television manufacturers select 


ma HEE EZ ZOE UeElU hCOU 
, Ss I 
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for transformers, motors 


SHARON GALVANITE 
for chassis, rustproofed parts 


SHARONART 
for panels, knobs, trim, et 


fo improve product Srauen Same ores, 
construction and design 


Sharon’s family of high quality steels is finding “excellent 
reception” in the television industry. 


For example, set designers concentrating on appearance 

and durability, are finding Sharonart* the ideal material 

These rolled-in design patterns permit restyling without 

retooling. 

SHARON TUBING 


To discourage rust and corrosion in the set itself, manu eae ee The 


facturers like Galvanite* for this tightly-bonded, hot dip 
zinc coated steel meets specification all the way. A a TA Te 
Other Sharon steels popular with television parts manu 

facturers include Sharon Electrical Sheet used in trans SHARON STEEL CORPORATION 
formers and motors; Sharon Tubing for antennas, and Sharon, Pennsylvania 
Sharon Spring Steels for fasteners 


uM 


int Surface Rolled Pattern 
Galvanite booklet 
Tredemor« registered by 


140) « < i 
< sharon 49 ile steel kolder 
Shero tee! Corporation 


<4 > 


SHARON STEEL CORPORATION 
Sharrow, Fenntyloania 


DISTRICT SALES OFFICES: CuHicaco, CINCINNATI, CLEVELAND, DAYTON, Detroit, GRAND 
RAPIDS, INDIANAPOLIS, LOS ANGELES, MILWAUKER, New York, PHILADELPHIA, ROCHESTER 
SAN FRANCISCO, SHARON, MONTREAL, QUE., TORONTO, ONT 





INSUROK T-725 printed 
circuits used by PHILCO 


Philco design and production engineers are using Rich- 
ardson Copper-Clad INSUROK T-725 laminate for print 
ed TV and radio circuits. 


Examples are Underwriters approved assemblies for 
Philco's 21” console TV, Philco's five tube table radio 
and Philco’s transistorized portable radio. All use IN 
SUROK 1-725 printed circuits 

In the manufacture of printed circuit materials, the 
most important single consideration is the laminate. 
Richardson, a pioneer in the development of printed 
circuit laminates, has the necessary experience and 
know-how. Copper-Clad INSUROK T-725 is a laminate 
of outstanding excellence . . its electrical qualities 
remain remarkably stable under repeated temperature 
and humidity cycling. 


For further information, write or phone today Chicago number 


MAnsfield 6-8900 Ay pantie ated 
Mi 
RICHARDSON PLASTICS 


MOLDED AND LAMINATED 


better plastics for better products 


THE RICHARDSON COMPANY 


= — 
—e — ~Sy 2797 Lake S!., Melrose Park, IH. 
’ ~ 


Indianapolis Newnan 
Melrose Park, Ind New Brunswick 
i nN. J 


G oa 





GIVE YOUR PRODUCT 


A, laaculy look. as 


WITHOUT INCREASING COSTS 


aptees 
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CHASE’ S-19 PROCESS BRASS 


CHASE S-19 BRASS is unique through and through! Special 
manulacturing techniques give it an exceedingly fine, uniform 
grain structure, and it has unusually high ductility. It is adaptable 
for forming or even relatively deep-drawing articles which are 
sur} risingly seratch and dent resistant. They will buff or polish 
more easily, too. 


It takes precise ( hase quality control at the mill to produce the 
BRASS & COPPER CO. 


’ . WATERBURY 20, COMMECTICUT 
costs you no more than commercial soft brass Call in a Chase SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


representative for all the facts, today! 


superb finish, stiffness and formability of Chase S-10 brass—yet it 


The Nation's Headquarters for Brass, Copper and Stainless Steel 
Atlanta Baltimore Boston Chariotte Chicago Cincinnati Cieveland Dallas Denver Detroit Grand Rapids Houston Indianapolis Kansas City, Mo. Los Angeles 
Milwaukee Minneapolis Newark New Orleans New York Philadelphia Pittsburgh Providence Rochester St 4/5 San Francis Seattle Waterbury 


FADER INOLIKY & CARDS, PRECEDING RACK COVES 





LE, 


FOR BETTER 
PERFORMANCE, 
GREATER ECONOMY 


No matter which of the thousands of different Con 
stantin types you specify el ek assured of the 
consistent precision and quality that has made Con 
stantin famous 

Styles are available for the largest or smallest com 
ponents those now in mass productior include such 
dependable stock items as multi-headers, single termi 
nals, connectors, transistor mounts and covers, end 
seals, and many others in sample lots and in volume 
quantities 

For unique or difficult glass-to-metal seal problems 
Constantin can design and fabricate the specific style 
for your requirements 


Write for complete information today! 


THESE ARE BUT A FEW TYPES OF INTRICATE MULTI-HEADERS DESIGNED AND MANUFACTURED 
on BY L. L. CONSTANTIN 


ie MANUFACTURING 


ENGINEERS 
Route 46, lLodi,N.J. * 187 Sargeant Ave., Clifton, N. J. 


TRANSISTOR MOUNTS e SINGLE TERMINALS ¢ COMPRESSION HEADERS e END SEALS e CRYSTAL BASES e CONNECTORS e@ MINIATURIZATION 
Wert Coast Representative. Heim and Scheer, 11168 Santa Monica Blvd., Los Angeles 25, Calif GRonite 7-3208 


DECEMBER 1956 ELECTRICAL MANUFACTURING 
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TERNATIONAL 
CTIFIER CORP 


N 
bot 


Pictured are the 4 sizes available, ranging in length from 1%" to 6,4". Diameter 9%". 


International Silicon Diodes feature ratings to 
16,000 volts PIV... require up to 95% less space! 


Here is the answer to tough miniaturization 


problems where high te miper ature and high 
efficiency are prime de 


pact packaging jobs 


For example, the 
16,000 volt unit 


with a diameter of BT,” 


sign factors. Inter measures only 6444" in length. This repre- 
national’s high-voltage silicon diode series ents a size ratio of 20 to 1 over rectifiers of 


now in full production, offers ratings rang This marked size and weight 
ing from 600 volts at 100ma half-wave dé savings over conventional units of compar 
output, to 16,000 volts PIV at 45ma, over a ible rating cuts engineering time normally 


temperature range of —55°C to +-150°¢ igning around” bulky units can 


pent ‘des 
Constructed from selected silicon junction sharply reduce the dimensions and weight 
your equipment 


series, hermetically of 5 

sealed within a metalized ceramic housing Write 
these rectifiers feature ferrule terminals for Advisory 
clip in applic ations into standard 30 


fuse ‘ lip 


other types 


diodes connected in 


wire or telephone our Application 


Department. This group of expe 
impere rienced rectifier engineering specialists will 


be happy to supply specific information on 


This new series is ideal for those how these rectifiers can fit into your project 


com 


international Rectifier 


Cc °o R °o R A T 
EXECUTIVE OFFICES: Et 


i oO N 


SEGUNDO, CALIFORNIA « PHONE OREGON 86-6261 


APALGA A 


w WACKER "® PRANMELIN 2. 3889 
ROnmt NWTARIO eu ¢ 4 
SUPPLIER 0 } INDUST 


RIAL RECTIFIERS 
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INickel—plated 


copper... 


for high conductivity at 
elevated temperatures 


Syvivania’s Nickel plated copper wire 
combines the conductivity of copper 
with the corrosion-resistant properties 
of nickel for applications involving 
temperatures ranging trom 350° Fah 
renheit to 700° Fahrenheit 


L-qual lengths of Nickel-plated copper 
and three other wires were heated in au 
at 800° Fahrenheit for an extended 
period to determine the effect of heat 


on conductivity 


¥ SYLVANI 


MBTAL 


STAMPFINOS 


Nickel-plated copper, more than any 
of the other wires except for pure 
nickel, holds its original low resistance 
It's this feature which, in many cases, 
has made Nickel-plated copper more 
desirable than costlier wires used where 
conductivity must remain constant un 


der high temperature environment 


Nickel-plated copper wire can be 
supplied in a full range of diameters 
from .250” to .005” 


Sylvania is the only major 
wire supplier with complete 
facilities for plating and 
cladding wire. This makes it 
possible to provide you with 
an experienced, objective 
recommendation as to whether 
a plated or a clad wire is best 


suited for your application 


In addition, Sylvania’s Parts 
Division offers you complete 
4-way service including custom 
molded plastic parts, small 
metal parts ranging from wire 
forms to deep drawn parts, 
and special electronic com 
ponents. Write for the “Port 
folio of 4-way Service” and 
the new technical bulletin on 
Nickel-Plated Copper Wire 


PARTS DIVISION 


Sylvania Electric Products Inc., Parts Division, Warren, Pennsylvania 


4-way 
service 
from 
one source 





KEPS 


The moment you start using KEEPS 
you save motions, speed assembly 
operations and cut fastening costs 


The magic of pre-assembly brings 
mass-assembly fastening costs down 
immediately! Here, in a single unit, is a 
famous Shakeproof Lock Washer and 
Nut combined into one easy to handle 
vibration resistant fastener. Gone are 
lost lock washers, wasted man hours 
and expensive fastening methods 

Why not take advantage of pre-assembly 
economy and Shakeproof ingenuity? 


Try KEPS and save! 


" ry 


This handy plastic test kit contains a variety 


of KEPS—send for yours right now 


St. Charlies Road, € i $ Offices In Pr 


ncipal Citie 
In Canada: Canada s Too mited, T 


oronto, Ontar 


DIVISIONS OF ILLINOIS TOOL WORKS 


World's Broadest Line of Mass-Assembly Fastenings 








Designer's 
Thymotrol’ fhp adjustable-speed drives in 
full new line are more compact, cost less 





A completely re-designed line of frac Printed circuitry contributes compact trol drives emphasizes the unit 
tional-horsepower Thymotrol adjust ness and sturdiness, makes possible treme simplicity of construction 
able-speed drives at new lower price: lower prices, faster delivery Plug-in panel boards facilitate rap 

is now offered by General Electric Dip soldering firmly secures panel board servicing. Complete panel can be re 
Thymotrol drives comprising d-c drive components to printed circuitry. Com moved or installed in ten secor 
motor, control panel, and control station ponent replacement is fast, simple, without disturbing customer wiring 

are applicable to conveyers, machine requiring only a soldering iron and pliers permitting a high continuity of produc- 
tools, and other small machines whose Single-tube design of half-wave Thymo- tion. Write for GEA-6519. 


performance can be improved by adjust 
able speed. With a full range of ratings 
economical half-wave units: 1/50 to 
; hp; smooth operating full-wave units 
“4, } hp plus availability of a va 
niety of optional performance features 
you get exact matching of job require 
ments, pay only for as much drive as 
you need 
D-c drive motors provide itstanding 
performance on rectified power, sup 
plying constant torque over the entire 
speed range. Open dripproof and totally 
enclosed constructions are standard 
others are available 
Control panels electronically convert a-« 
to d-c power. They are housed in easy 
to-install, NEMA Type 1 wall-mounted 
enclosures, with lift-off covers for easy 
mamtenance 
20:1 speed range and close speed regu 


lation ncrease machine ersatility, 





permitting its use on a vaniety of jobs 


"Registered trade mark of General Elect 


Lightweight tachometer generators measure speed ranges from 100 to 5000 rpm 


When your machine tool application 
calls for speed indication of moderate 
accuracy, select G.E.'s compact tach 
ometer generators which are only 3 
inches in diameter. Weighing less tl 
four pounds, the versatile four-pol 
tachometer generators feature totall 
enclosed construction and serve spec 
ranges from 400 to 5000 rpm 
Two-pole, d-c, ball-bearing tax 
eter generators provide accurate spec 
ranges from 100 to 5000 rpm. The 





units weigh less than six and one-half 

pounds and can be used as a signal 
source in a speed regulated driv 

A-c tachometer generator. * tachometer generator. F is. 8 " ¢ 


scheme. Write for GEC-1405 


GENERAL GB ELECTRIC 
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Digest 


Versatility of new 477424 d-c motors simplifies motor selection problems 


New General Electric d-c Kinamatu 
motors can meet modern industrial 
needs by performing either as an indi 
vidual motor drive or in regulating 
systems. Their versatility and flexibility 
permit a wide variety of both constant- 
and adjustable-speed applications used 
today for automatic processing. These 
versatile features help designers sim- 
plify motor-selection problems. Adjust- 
able-speed by armature voltage control, 
field strength control, or combination 
of both, provides the speed, torque, 
horsepower required in almost any s¢ 
quence. For constant horsepower, 
higher operating speeds are obtained 
through field strength adjustments 
For lower speeds, the d-c Kinamati 
motor can operate over wide speed 
ranges including speeds far below base, 
even stalled conditions. Ratings from 1 
to 150 hp are included in the line. See 
GEA-6355 


tTrade-mark of Gen 


FHP machine tool motors factory 
lubricated for ten years 


New General Electric machine-tool re out extra parts. Front-connected saddle 
lays are now yt vit] 8 poles clamp termi make Niring eas 
including n-line mod vith sam Strongbox coi re rotected 
mounting 
Relay 
Special ball-bearing construction and normall 
new-type grease in G-E totally enclosed 


igainst 


Ratings are 


fan-cooled machine tool motors provide 

ke ng, low maintenance ervice and Sup 

port heavy thrust loads. Sturdy welded General Electric Co., Apparatus Sales Division, Section 2668-133, Schenectady 5,N. Y 
on base assures rigid mounting and Please send me the following bulletins 


accurate motor ilignme nt; compactness for reference purposes for immediate project 


317 Control Devices GEC.-1306 Fhp Machine-tool Motors 
motors are rated i> ’ , horse GEA-6355 Kinamatic D Motors GEC.1405 Tachometer Generators 
power in 60/50 cycles, 208 220/440 GEA-6519 Fhp Thymotr 

220/380, 500 volts and are engineered 
to stand up under continuous start-stop 
service in heavy-duty industrial appli 
cations. See Bulletin GEC-1306 | City 


simplifies assembly and design. These GEA-f 
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HOW NYLOK® LOCKS: 


* 
A 


LOCKED! The! ' 


NEW—a complete line of self-locking UNBRAKO 
socket screw products that won’t work loose 


They simplify design and save production time 


°T MM. i 


UNBRAKO SOCKET SCREW DIVISION STANDARD PRESSED STEEL CO. 


JENKINTOWN ‘ PENNSYLVANIA 





* 


A 


pac tness of an ordinary %-watt com] 


itior 
ard S 
vou! 

Th 
tic il 


your 


other miniaturized designs. You get th 
wound resistor drift-free sta 


Wire 

low 
load 

7 
Leor 
it} 


i 
tou 


he 


pot 


trong, permanent low-resistance bond 
The entire resistor assembly is enc 
in Vitrohm enamel forming a hard, craz 


[ese 


Le i( 


crvi 
rise, 


(3X) 


right 


Control Components Digest + 


News and notes on resistors, rheostats, relays, motor controls, dimmers and other control components 


MINIATURE RESISTOR for 
MINIATURE EQUIPMENT 


New Ward Leonard 3-watt wirewound fills need for 
high-stability, space-saving power resistor 


You can still get 5- and 10-watt 
Ward Leonard miniatures 


Ward Leonard 5- and 10-watt Axi 
tims have proved them elves in business 
nachines, guided missil computers, 
communication equipment ind many 
other electronic and electrical devices. 

have the same wirewound con 
truction as the new miniature 3X re 
dill rnng only in size and wattage 
io 
You'll find compl te specification data 
on these larger miniature resisto in 
Ward Leonard's information packed ¢ it 
ilog 15. (( omplete data on the watt 
unit will be found in Catalog 15 Sup 


plement B.) 


NEW WARD LEONARD TYPE 3X Resistor 


}-watt wirewound with the com- 


po STOCK VALUES, TYPE 3X 


1 resistor—that’s what Ward Leon- | Value” Current Value Current 
new | pt 3X Axiohm resistor ¢i | (Ohms) (ma) (Ohms) (ma) 


1732 400 87 
1413 450 82 
1226 500 78 
1000 600 71 
8466 700 66 


us new resistor now make } 


” 


to specify a wire vound resi 





transistorized printed-cire uit 


61 


NU a WN ~~ 


voltage coefficient 


nd | a WARD LEONARD CATALOG 15. ‘ 
capacity Ima tiny package ; aa ne - ot d 


pe 3X Axiohms, like lar 
yard Axiohm resistors, are 


Hoy resistance wire on 316 500 3 And big ones, too! 


h miniature ceramic core 


ta help 1 select the right r 


pecial 


Leonard Vitrohm resistors are 


oe thie ) ’ ) 
coetficient of resistance in stock siz up to 200 watts 


low 


istance wire and axial 


x 


istor up to 03990 watt ire 
pe cial order. You'll find the 


power resistor in a wide 


ranso 


~WMwee 


welded to end caps msurin?g 


mounting styles and type 


mo ¢ 


tapped ind regular or no 
ound, described in our big ¢ 


Write for your copy today 


=t «xt ad os od ot oe AD AD 
s—ND 


oc 


heat-conducting hermetic 
Is are tin dipped for fast 


5.9 





No mounting hardware i required : |'WARD LEONARD WoT 


itive 3-watt rating is basec 


20 B&S GAGE WIRE HOT TIN DIPPED |ELECTRIC COMPANY 


10°C ambient 


aa om : “| 4 sourm st..mount vernon,w.y, (Lh 
raer i@se resistol DY ty] ! ( 4 


| a - 
and resistance value if é 2 } Rel En nuud Contiogs “ince 1492 
DIMENSIONS, Type 3X Kesistor | RESISTORS » RHEOSTATS - RELAYS - CONTROLS - DIMMERS 
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TWIST WIRES... DIP IN SOLDER... 


Anaconda announces An 4] aC. an improved 





] STRONG JOINTS 
a. 


Ae 
AVX 
fey. WS, 


Ge 


.* 


’ 
; 
b 
f 
- 
4 
Ld 
Ul 
¥ 
+ 


JOINT IS COMPLETED WITHOUT 
ST mimes WIRE th A 


(yt) ( f | 


solderable magnet wire 


See the Man from ANACONDA WIRE & CABLE COMPANY 


AnaconpA @ == 


for ready-to-solder 


Analac oop cer 
Mail coupon 


magnet wire for your copy 
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WARNER ELECTRIC BRAKE & CLUTCH CO. 


“puls the Inger on 
automatic rug machinery 


with the aid of 


RADIO RECEPTOR 
SELENIUM RECTIFIERS 





¥ ' 

SS PMI | 

. Ww y “ “£248 1 { 

F hd or * ' i : f 

eae ers 

ares 
; AE 


eee eee ! meeee eters 


aoe) eee Lae hee 
py} A 2 


Guiding the 120 electric clutches that act as automated 








fingers in a new rug tufting machine is a Warner 





| TPTTTTy vr? 
THY perry 








control panel whose key components are six Radio 
Receptor rectifiers. These fingers “feel” the rug pattern 
on a revolving roll, send information to the control 
station from which actuating impulse s are relayed to 


clutches controlling yarn feed 





iL hae! 


- Ld Mas ba 


\ Radio Receptor customer for many years, Warner 
electric Brake & Clutch Co. utilizes RReo. selenium 

























‘ rectifiers in this application and many others because 
long ( Xp rience has proved they can depend upon them 
eee eees 
é, 5 for continuous and heavy duty, without fear of costly 
; ; ' & breakdown 
; ra 
If you have a problem in rectification, do as many 
; fine companies do in the United States and throughout 


i the world — Specify RReo. selenium rectifiers. Millions 
MA 


remeron LL La eho) are in service in almost every possible type of circuit. 
- i . A” ‘ 


‘ re a Would you like our most recent literature? Please write 


: * : section EM-18 
ae — A beeen!” a 


tee 








Semiconductor Division 


RADIO RECEPTOR COMPANY, INC. 


Ra lio and } lectronw Products Since 1922 


240 WYTHE AVENUE, BROOKLYN 11, N. Y. EVergreen 8-6000 


















OTHER PRODUCTS OF RADIO RECEPTOR: Germanium and Silicon Diodes, Dielectric Heating 
Generators and Presses, Communications, Radar and Navigation Equipment. 


Similarly, in figure 2, wide tolerance cork-and 
rubber gaskets make an effective packing ring. Their 


Why elose tolerances | wc. he nace en wie 


excessive build up of radial pressure on the shaft 


in resilient gaskets eee 


journal of the calender roll shown in figure 3, ex 


are rarely necessary 


Volerances in the size and shape of a gasket do not 
become critical if the material chosen seals effectively 
over a W ide rane ot COTNPTessions 

Armstrong Cork-and-Rubber Compounds are typi 
cal of such wide range materials. They seal tightly 
under compressions ranging from 20°. to 33°; As a 
result, tolerances in the size of the gasket can be as 
wide as + .010”. In some applications the wider toler 
AnCCS permissible with compressible vasket mate rials 


may effect savings in machining time. 


Confined applications 


Cork-and-rubber's wide compression rang and the 
resultant wide tolerances possible—is particularly val 
uable in confined gasket applications Because these 
materials are truly compressible, they decrease in vol 
ume under load. This enables cork-and-rubber gaskets 
made slightly oversize to compress into a completely 
confined space The absence of side flow makes it easy 


to mate flanges perfectly. 


tremely close tolerances were required Undersized 
rings leaked. Oversized rings prevented metal-to-metal 
contact between the flanges and caused misalignment 
Both of these probl ms were solved with the use of 
standard tolerance cork-and-rubber rings, which fitted 
perfectly and sealed tightly 

We recomnine na that ou lise uSS spec i fic sealing 
problems with an Armstrong representative. Methods 
and rriate rials he Prdaa\ uggvest may help you reduce 


produc tion time and lower costs 


SEND FOR 24-PAGE GASKET MANUAL 


MN 
WUVUUUUUUL 


Youll find other useful information 
on the design and ( f paskets in the 
new Armstrong Gaske csign Manual 
Write for your manual to 
Armstrong Cork ¢ Industrial Division 


7112 Ingersol Street, Lancaster, Pa 


Figure 1, for example, illustrates the relative sizes 
of a cork-and-rubber gasket and a comparable non 


fay 
compressible molded ring. The resilient cork-and ‘Armstrong 


rubber compound permits wide tolerance in its size 


whereas the molded ring must be made to very close GASKET MATERIALS 


tolerances to allow pertect fit between the flanges. _ used wherever performance e counts 


READER INQUIRY SEKVICE CARDS, PRECEDING BACK COVER 





It’s easy to handle the new 
Westinghouse 48-frame motor 


These five big mechanical advantages prove it! 


Up to 35 pounds of pull will not disconnect the line cord on this new Westinghouse 48-frame motor. 


A built-in strain relief, one of this motor’s many mechanical features, was designed with you in mind 


The mechanical advantages you get with the new Westinghouse 48-frame simplify your product 
design problems. They help speed up your assembly —make it easier and less costly. And they assure you 


of the permanent dependability you need and require to help make your product better—more salable. 


For more information on the mechanical and other advantages of the new, lighter, more compact 


Westinghouse 48-frame motor, contact your nearby Westinghouse sales engineer. Or, write for descrip- 


tive bulletin DB-2801 to Westinghouse Electric Corporation, P. O. Box 566, Lima, Ohio. 


(= 
‘ 


POSITIVE CONNECTIONS are assured 
with the Westinghouse built-in strain 
relief for line cords. Easy-to-get-at 
knockout permits quick threading of 
conduit into spacious terminal box. 


Prt en 
kal 
Pe iced 


SIMPLE CHANGE of voltage and rota- 
tion is possible with easily accessible 
plugs on a modern terminal board 
Motor’s versatility materially reduces 
stocking requirements. 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR vou! 


J-04040-X 


HEAVY FRAME with machined fit for 
end brackets assures positive align- 
ment. Absence of “Swiss-cheese” 
vents in solid frame protects windings 
against liquids or dirt. 
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WELDED FOOT provides an absolutely 
rigid mounting—assures accurate 
cootrol of shaft height. Rigid or resili- 
ent mounted, these new motors can 
be operated in any position, 


READER INQUIRY SERVICE CARDS. PRECEDING 


CONTROLLED CONCENTRICITY 
through use of centerless ground shaft 
and dynamically balanced, aluminum 
die-cast, skewed rotor assures even 
torque and extra-quiet operation 


BACK COVER 





...If it’s dependability you 
want, it’s LEACH you need 


Electronics on the ground . . . in piloted aircraft . . . 
in high-flying missiles. All are tough challenges, 
and in all three fields one word looms above all 
others: RELIABILITY. That’s why you find de- 
signers depending more and more on LEACH 
when system reliability is vital and components 
must not fail. Every unit leaving our plant... 
whether it’s going to work on the ground or in the 
ionosphere . . . is designed, built and tested to de- 
liver the performance that the job, not merely the 
specification, requires. Behind each unit, and en- 
suring its success, is design and manufacturing 


experience second to none. 


400-cycle relays Hermetically sealed 
aircraft relays 


Potted lead 
Hi-Seal modular hermetically sealed relays 
packaged circuitry 


Send for the latest Leach Relay Catalog... , 
LFAC cf your best starting point when selecting any relay. 
CORPORATION | LEACH RELAY DIVISION 


5915 AVALON BLVD., LOS ANGELES 3, CALIFORNIA 


DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 
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This job was a “Toughie” 
—but its price tag didn’t show it! 







Considering the complex problems presented by this die 






casting, you’d probably overestimate its actual cost 






The job called for an internally-cast jar thread and a 


great deal of precision machining which all added up to a 














tall order. Yet Stewart, with its experience and complete 
machining facilities, not only “delivered the goods,” but 


produced the unusual casting in volume — economically! 


Call on Stewart the next time you need a die casting 
Then you will know that your most rigid specifications will 


be met and on time! 





l/ 


() 






Th allie b yok. 
assurance that the zinc alloy 
used in every 

Stewart die casting 

meets the rigid specifications 


a i A DIVISION OF 
STEWART-WARNER CORPORATION 


Chicago, Illinois: 4535 Fullerton Avenve 


ZZ 
v 
v 













Bridgeport, Connecticut: 275 Warren Street 





ways to save 
on assembly costs 


QUICK-LOCK For fastening removable access 


oors and panels. Because of its ease of installation, QUICK-LOCK 
is ideal for assembling removable panels, A 90° turn locks it in 
place. Stud is self-ejecting when unlocked: visual Inspection shows 
whether fastener is locked. Spring loading takes initial load; solid 


supports carry increased load. Available in a wide range of sizes 
PI 


SPRING-LOCK One-piece fastener for blind 


~ 


his yin tee] sprin Wire prin steel arms lock 

faster urel nh under vibration. SPRING-LOCK 
vill work w ny panel thickne ses. locks with a twist of the 
wrist. Made met ind plastic with steel insert. The molded 
design perm o be made in various shapes for refrigerator 


helf supports, washer knobs, brackets. Available in a wide variety 


ol hap ind ‘ ind also im custom designs 


ROTO-LOCK Serrated Lape red cam is envaved 


by formed lug as fastener is locked. Cam action draws pane ls to 
ether tightly, insures locking even under conditions of misalien 
ment, Opens ea ily for demountin ROTO-LOCK carries heavy ten 
on and shear load can be used for air and water-tight seals 

ipletely into panels Solidly built without springs of 


chanical parts, unaffected by arctic temperatures o1 


Simmons Fasteners are widely used in refrigerators, washing ma 


QUICK-LOCK hit elects cal equipment electronis assemblies prefabricated 


SPRING-LOCK 


helters, coolers, demountable furniture. Every Simmons 
ROTO-LOCK 
LINK-LOCK roved design with a long record of assembly 


DUAL-LOCK a ving in many industries 
TE) rel he uare inter | 


edinculting your costs, turn to Simmons is 
NEW 36-PAGE CATALOG WITH APPLICATIONS 


with uses unlimited, Write for samples ind 


SIMMONS FASTENER CORPORATION 
1752 NORTH BROADWAY, ALBANY 1, NEW YORK 
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/ acme | | 
(MALLORY | 


teh pro de 

of numerou 
low te dium powe) circuil 
on cyel anging from] econd 


hou O} longe? 


Precision switching on long or short cycles... 


with Versatile New Mallory Timer 


: is one of the most versatile timer i controls five ! ! I 


t which is motor reset 
Mallor pecialists ha signer riginall or 6 ¢ u if th otent 


i al accuracy ol the timer 
as a short-cyvcle timer tor automatr on-timed portion ol the 
machines, it is now available in many modi table by a ariable cam 
that fit the needs of short to long cycles in numer! ooling is also avi le { direct adjustment of 
low to medium power use in appliances, and score tl part ol ans ol a screwdriver 
of other products powered by tractional horse ernier acce the end plate of the hou 
power motors ny. Total eyel I nt anywhere from 1 second 


Lo several hou! 


PRECISION TIMING. ‘The combination of a constant 


speed permanent magnet motor and contact action 


HIGH DEPENDABILITY are lew mo 


liver contact J nade! rit Laboratorie appro ed 


Ving part 
by sharp cam rise gives high accurate timing 


On a i! econd cycle, for instance, accuracy ol 


} » ie ‘ hit fi ‘ 
lave long Ile he Opper riny 


+20 milliseconds is guaranteed 


MOTOR RESET eliminates uncertainty and inflexibilit tandard j r are 10 ampere 


{ 


> ampere r rating 
of mechanical spring flyback at end of cycle noo ’ PaUIns 


raconsuitat 


MANY VARIATIONS 0! \ ) 1 are readil For complete di 
available at economic: p applic: 
be handled. For ex: 


Expect more...Get more from 
rv 
Serving Industry with These Products 
Electromechanical — } tor 
Electrochemical 


Metallurgical ( 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





SMALLER SIZE, LIGHTER WEIGHT 0/ the new Sola Type CVH regu 
shown b the comparison of 1000va 
units shown above. The new unit shown at the rught utilizes a single 


lating transformer design wu 


rectangular housing that replaces the core-and-coil-assembly and 
separate neutralizer component. Also available in the new design 


we 250 and 500va capacities. Finish is gray hammerloid 


New Sola Harmonic-Neutralized 
Constant Voltage Transformers 
greatly reduced in size and weight 


Now the valuable performance features of the Sola 
Harmonic-Neutralized Constant Voltage Transformer 
(Type CVH) are offered in a new unit design that 
provides up to 60% lighter 
weight. In addition to significant size and weight reduc 
tions, the new Sola Type CVH regulator design provide: 
the lowest external field of any stock static-magneti« 


, reduced size and 54°, 


stabilizer available 


Essentially, electrical characteristics of the new Type 
(‘VH regulator are Stabilization is +17, 
regardless of primary swings over a newly 
expanded range of 95-130 volts. Sinusoidal output is 
delivered with less than 3°, harmonic distortion at rated 


unchanged 
voltage 


SOLA Finrcnmtes 


load. The nominal output rating has been raised to 118 
volts to correspond with similar input 
electronic and other equipment 


reratings of 


Sola harmonic-neutralized regulators may be used for 
the most exacting applications with equipment having 
elements which are sensitive to power frequencies hat 
monically related to the fundamental. They are espe 
cially suitable for input to a rectifier when close regu 
lation of the de output is required 

New design Sola Type CVH regulators are available 
in three capacities 250, 500, and 1000va. For specific 
advice on your particular application, consult your Sola 
representative listed below 


Request Explanatory Circular 


SOLA ELECTRIC CO 
4633 W. 16th Street 
Chicago 50, Illinois 


CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic and Electrical Equipment © LIGHTING TRANSFORMERS for All Types of Fluorescent 1] 
ond Mercury Vapor Lomps. © SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, Illinois, Bishop 2-1414 © NEW YORK 35; 103 E. } 
125th St., TRofalgor 6.6464 © PHILADELPHIA; Commercial Trust Bidg., Rittenhouse 46-4988 © BOSTON: 272 Centre Street, Newton 58, Mass., 
Bigelow 4.3354 © CLEVELAND 15; 1836 Euclid Ave., PRospect 1.6400 @ KANSAS CITY 2, MO.; 406 W. 34th St., Jefferson 4382 © LOS ANGELES 23: 


3138 E. Olympic Bivd., ANgelus 9-943! © TORONTO 17, ONTARIO 


102 Laird Drive, Mayfair 4554 © Representatives in Other Principal Cities 





VARTEX 


Tapes/havihg exceptiond| elongation 
suited/or taping, harnessing | canta 
sand Igad wires. Phygical ahd 
és nt. This|tape hay high dieleets 


soe) 


— © 
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OPTIONAL FRAME MOUNTINGS 
There's no need to change product design 
to use new NEMA frame sizes. A. O. Smith 
gives you frame mountings drilled to old 
and new specifications, 


DRIP-PROOF CONSTRUCTION 


Motor can be mounted in any position... 
drip-proof thru 360 cycle... simply ro- 
tate end brackets. No foreign matter can 
enter vent holes. 


PRE-LUBRICATED BEARINGS 


Shielded bearings assure protection 


against over greasing provide even 


load distribution under all working 


conditions . . . quiet operating. 
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A. 0. Smith integral hp motors 


* Always clean 
* Easy to service 


MPVHE secret of the totally-enclosed switch assem- for either old or new NEMA dimensions . 
I bly is a sealed pocket in the end bell of the and D flanges or special flanges as 
motor... a recess designed specifically to house Produced by one of America’s great industrial 
the entire switch and actuator assembly. The concerns, these motors are backed by a national 
pocket is then sealed with a cork-lined cover to network of 270 strategically located factory serv- 
prevent any type of dirt, dust or other foreign ice stations. There’s one near you—ready to provide 
matter from ever coming in contact with these 24-hour service on all parts and service orders. 
critical parts. 

Service is a cinch. Because of the proven sim- 
plicity of the A. O. Smith switch design, service, For more information on A. O. Smith 
even without the separately sealed feature would integral hp motors, write for new Bul- 
be practically nonexistent. Each switch is indi- letin No. EMI56. 
vidually adjusted to the precise setting for long 
life and best electrical performance. As a result, 
it’s almost impossible for contacts to burn out. 

When you specify A. O. Smith integrals, you 
get motors that are application-engineered to 
match your particular product design. There’s no 
need to adapt your product to the design limita- 
tions of conventional motors. & 

And remember — for your design or speed re- 
quirements, there’s an A. O. Smith integral hp © © 
motor available to power your products. Integrals Sa EE SR 
are built in a single-phase (1 thru 7144 hp) and ELECTRIC MOTOR DIVISION 
polyphase (1 thru 150 hp) ... in various speeds TIPP CITY. OHIO 
and frequencies . .. choice of frame mountings 


; required. 


Through research ... a better way 


Milwaukee 


application-engineered to match your product requirements 
P Lv 


| 


FULL-ROTATING CONDUIT BOX DYNAMICALLY-BALANCED ROTOR 


Can be set at any angle. Designed to 
save motor space and speed installa- 


CONTROLLED THRU-VENTILATION 
Assures continuous, vibrationless, trouble- Cooling system designed for high-volume, 
free performance and maintains long bear- 

tion. Loosen only three screws to ro- ing life Indestructible 


tate conduvit base, 


low velocity air for maximum heat trans 
laminations are fer. Temperature held to absolute minimum, 
high quality silicon steel, assuring longer insulation life. 





THOUSANDS UPON THOUSANDS 


UF THERMOMETAL AND 


<_ 


CONTACT ASSEMBLIES <= .5°’ 


A WEEK! 


That's normal production for 


The H. A. WILSON Company 


And these thousands of assemblies 


from the modern Wilco plant are your assurance 


that you can profit from the quality and 
economy that only volume production 
can give you 

For the H. A. Wilson Co. is a 


specialist in contacts and thermometals 


...and in the unique skill 
necessary to combine the two for 
maximum performance — 


Yes, it's smart to do 


business with a specialist 


You can’t make or buy 
better Thermometal and 
contact assemblies 

at any price, Contact a 
specialist today 

H. A. Wilson 
Company. 


s/s 


WILCO PRODUCTS ARE: 
Thermometals 
Electrical Contacts 
Clad and overlaid composite metals 


Special Alloys 


Se WW} a 


LUC ee ery 


2655 U. $. Route 22 Union, New Jersey 
eRe 
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Take the guesswork out 
...with Silicone Rubber! 


If you have a heat, cold, electrical, flexibility, or other 
problem in your design and engineering work —you 
may well find the answer in UNION CARBIDE Silicone 
Rubber Compounds. 

They offer phenomenal flexibility at low tempera- 
tures, thermal and oxidation stability at high tempera- 
tures, ozone resistance, abhesiveness, resistance to 
weathering, and good electrical and oil resistance. 

These specially compounded general purpose elas- 
tomers—all of which meet or exceed Aeronautical Ma- 
terials and A.S.T.M. specifications—provide predictable 
curing results! 

They can give the desired low compression set over 
a wide range of hardnesses, for example, or exceptional 
high-pressure steam resistance, or the thickest section 
cures ever achieved without delaminating, sponging, or 
blowing. 

They give you a new tool in controlling many prop- 
erties of silicone rubber products in respect to hard- 
ness and elongation. Catalyst residue and its associated 
problems virtually reach the vanishing point. 

Think of them in terms of your unsolved problems 
for cable and wire extruded coatings, for tapes, gaskets, 





motor mounts, or even for steam irons, stove parts, 
freezers. Then call in a UNION CARBIDE Silicone spe- 
cialist and outline your problems. Call our nearest 
office or write Dept. S-12 


Look to Union Carbide for Silicones 


———==~ GILICONES DIVISGION=— 


Union CARBIDE 


AND CARBON CORPORATION 
$0 EAST 42ND STREET [[Q@ NeW YORK 17, N.Y 


tn Canada; Linde Air Products Company, Division of Union Carbide Canada Limited 


The term “Union Carbide” is « trade-mark of Union Carbide and Carbon Corporation 


READER INQUIKY SERVICE CARDS, PRECEDING BACK COVER 





TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


CONE EPOXY LAMINATES 


Tips for designers 


PGF 


Rotary lawn mower utilizes abrasion resist 
e of Taylor phenol laminate washer in slip 


lutch attachment of drive shaft to cutting blade 


) 


Coil forms for this solenoid have to operate at 
high temperatures... an ideal application for 


Taylor giass melamine laminates. 


cr nd 
2 — 

( 

= 

Railroad track-joint insulation, a specially 

developed grade of Taylor vulcanized fibre, 

withstands heavy impact and mechanical stress 


of high-speed trains 


A 
A 


Fuel-line clamp for a fighter plane's “pipeline 
system is machined from Taylor fabric base 
laminate which has high mechanical strength and 


resists extreme temperature and humidity 


NEW TAYLOR 


COPPER-CLAD LAMINATES 


Taylor GEC (gla 


Copper-Clad and ‘Taylor XX XP 
42 cold 


‘ pOoxRy 


punching paper 


phenol Copper Clad ‘Taylor 


uses high purity rolled copper 
with out 


on base materials 


standing electrical properties 


Shop Tale 


rFATLO 


<a 


rseEe HO 


Plants in Norristown, Pa. and La Verne, Calif 


* COMBINATION LAMINATES * COPPER-CLAD LAMINATES * VULCANIZED FIBRE 


Fuse holder used in power lines for underground trolley service is 


machined to extremely close tolerances from Taylor Grade XX tubing. 


Make strong insulated parts 
... from TAYLOR laminated tubes and rods 


These rugged, readily machined 
materials make outstanding elec- 
trical or mechanical components 

at substantial savings in fabrica- 
tion, assembly, and material costs. 
‘Taylor Laminated tubes and rods 
are the logical choice wherever 
specifications call for mechanical 
heat 


strength, resistance, and 


electrical insulation. 


‘Taylor tubes and rods are made 
in many paper, fabric, and glass- 
base grades, with special formula- 
tions of phenol, silicone, melamine, 
or epoxy resins. Within the com- 
plete line the designer and the 
production man can find a variety 
of combinations of electrical and 
physical properties for a broad 
range of 


product applications. 


‘Taylor tubes and rods are stand- 
ard products. ‘Tubes are available 
with inside diameters as small as 
three thirty-seconds of an inch . 


rods with diameters from one- 


sixteenth of an inch. 


A Taylor sales engineer will be 
glad to help you select the grade 
and size of laminated tubes or 
rods to match the exact require- 
ments of your application. And, 
you can eliminate many purchas- 
ing, stocking and manufacturing 
problems by having the ‘Taylor 
Fabrication Division produce fin- 
ished parts to your specifications. 
Call 


engineer for a discussion of your 


your nearest ‘Taylor sales 


specific needs. 
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The Boom in Production Putting On Pressure 
for More and More Drawings and Prints? 


NOW; the Time to Get 


Modern BRUNING Copyflex Mac 


Two Great New Models for the 
Large Or Small Engineering Department! 


If your company, like most others, is gearing up for greater-than- 
ever production, it will mean more pressure on your drafting room for 
engineering drawings and prints. You couldn’t pick a better time to 
get a new modern reproduction machine. And you couldn't make a 
wiser choice than efficient, trouble-free Copyflex. 


In just the last year, Bruning has introduced five new advanced 
machine models, two of which are shown here. These machines cover 
the reproduction needs of engineering departments, from the smallest 
to the largest. They offer you the famous problem-free installation 
and operation of Copyflex ... no exhaust venting, no plumbing or 
auxiliary equipment, no installation other than an electrical connec 
tion. They bring you faster reproduction and a host of operator 
conveniences that will help you boost drafting room output, keep 
costs at a minimum, 


Now is the time to act. Mail the coupon below. You will be glad 
you did. 


New Copyfiex Model 300. An all-new, low 
cost tabletop model offering 30-inch printing 
width, up to 9 f.p.m. mechanical speed, 110 
volt operation. Brings the advantages of ‘‘in 
side’’ reproduction within the reach of the 
smallest engineering department. Enables 
the largest company to supplement, econom 
ically, its reproduction center with addi 
tional, strategically located model 300's 


New Copyfiex Model 500. A new, fast, heavy 
volume machine offering top mechanical speed 
of 40 f.p.m., 46-inch printing width, automati« 
separatior front or rear delivery automat 
stacking, and a host of other advanced features 


aero ae 


Charles Bruning Company, Inc., Dept. 123-1 
4700 Montrose Ave., Chicago 41, Iilinois 


| 

| 

Please send me information on Copyflex process and 
Best Process! Best Machines! | Model 500 Model 300, 
Best Selection of Materials! yo 

| 

| 

| 

| 


Company 


Specialists in Copying Since 1897 


CHARLES BRUNING COMPANY, INCORPORATED 
4700 MONTROSE AVENUE + CHICAGO 41, ILLINOIS 


Address 


City 


KEADER INOUIKY SERVICE CARDS, PRECEDING BACK COVES 
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Wire packaged in Phelps Dodge speciol “Pakeze’ containers if require 


Frit for lating (ualidy— from Mine 1s Markée/ 
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If it Calls for MAGNET WIRE—Call on PHELPS DODGE for 


INDUSTRY'S MOST COMPLETE, 
MOST UP-TO-DATE LINE! 


Every type of insulation to meet design requirements 


Enamel - Formvar « Sodereze” « Bondeze” « Thermaleze” « Grip-eze" 
Daglas” « Silicone « Paper « Cotton « Multiple Combinations 


Available in all sizes and shapes—round, square, rectangular. 
Over 400 different types! 


Special emphasis on research and development — your assurance 
of the latest advances in magnet wire. 


Vast background of application engineering experience to help 
solve your problems. 


INCA MANUFACTURING DIVISION 


FORT WAYNE, INDIANA 
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its SEYMOUR NICKEL SILVER 
of course! 


Take a close look at one of the “scoops” or hooks in the slide 
fasteners which play a key role in your daily living. 

The best slide fastener scoops are made of Seymour Nickel Silver 
wire. They are formed on high speed machines that produce up to 300,- 
000,000 of these tiny parts every day. Yet, so precise is the operation 
that tolerances are held to half-thousandths of an inch! 

Because its uniform composition and temper enable it to undergo 
precise forming on high speed machines, Seymour Nickel Silver meets 
these requirements perfectly. It will not discolor materials it is long 
wearing and corrosion resistant it has the necessary eye appeal. 
Best of all, it has the natural lubricity which makes fasteners work 
smoothly and without sticking. These enviable qualities have helped 
make Seymour the leading supplier of nickel silver wire for the slide 
fastener industry. 

teyond that Seymour’s readiness to produce nickel silver alloys in 
strict conformity to users’ needs has prompted many manufacturers to 


say... “SPECIFY SEYMOUR You KNOW it’s good!” 


SEYMOUR 


THE SEYMOUR MANUFACTURING COMPANY 


8 Franklin Street, Seymour, Connecticut 
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Control Problems ?... Consult CONTROL EXPERTS 


ontrol for Every 
Industry...Designed 9 (°~ 


Petroleum 


by Allis-Chalmers (== 


Mining 

a. world’s largest line of major industrial equipment i 

produced by Allis-Chalmers. In supplying equipment to Metal Producing 
all industries, Allis-Chalmers has been called upon to pro 
vide every conceivable type of control STANDARD Metal Fabricating 
MODIFIED and SPECIAL DESIGN in thousand 
of applications. This experience can help solve any or Machinery 
all of your control problems when you specify 


Allis-Chalmers Control Lumber 
umper 
For Expert Help With Your Control Problems... 
call your Allis-Chalmers representative. His recom Food Processing 
mendations are backed by Allis-Chalmers special 
ized engineering staffs .. . by complete research Chemicals 
and testing facilities 
For further information call your nearby 
A-C office, or write Allis-Chalmers, General 


Products Division, Milwaukee 1, Wisconsin 


Cement 


Automotive 


A’ 


ALLIS-CHALMERS 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVEK 





SPECIAL 


nothing can touch this winding 


Oil, acid, vapor, heat and pressure don’t affect this AC motor 
winding. It's completely encased in a special, high-tempera- 
ture, chemical-resistant plastic. The windings are cast right 
in the plastic to make a single, solid, impervious piece. 


Of course, this winding goes into a special motor — one that’s 
designed to run in a pressurized atmosphere of inert gas, under 
constant exposure to a piping-hot oil splash and vapor at over 
200° F. Temperature-stabilized bearings, oil lubricated under pres- 
sure, and drip-proof, corrosion-resistant Construction are some 
other design necessities for this unique 115-volt, 1/3 hp AC motor. 


Here is a typical example of ESCO’s unusual ability to design 
and build rotary electrical equipment to meet special customer 
needs. Whether or not your particular motor problem is this 
special, remember that ESCO's more than forty years of experience 
is always available to you. No motor or generator problem is 
too big or small, too routine or specialized for ESCO engineers 
and craftsmen to solve properly, the way you want it solved. 


; ‘ a p ; 
Refer to Esco Catalog in section ,, in Sweet's Product Design 
File, or write direct for general catalog No. 56PD. Why not 


also send us details on your special problem . . . we'll be glad 
to show you how we would go about solving it for you. 


Aad ¥ 
AGS, 
, 


ELECTRIC (SPECIALTY CO. 


t 171 South Street, Stamford, Conn 
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DOW CORNING 
eR 


FOR DESIGN 


vilicone News 


ENGINEERS 


NEW SELF-SEALING FASTENERS Silicone Finish Replaces Porcelain on Commercial Refrigerators 


MADE PRACTICAL BY SILASTIC 


There seemingly is no end to the design 
innovations possible with Dow Corning 
Silicones. A recent example is the self- 
sealing dome nut for aircraft developed 
by Nutt-Shel Co., Cali- 
fornia. Containing a ring washer made 
from Silastic*, Dow Corning’s silicone 
rubber, the new fastener maintains a 


of Pasadena, 


secure seal despite exposure to oper- 
ating temperatures SO 
to over 500 F. 


ranging from 


Consisting of a retaining shell, self-locking 
nut and a Silastic-bound ring washer, the 


assembly is held together in a fit 
To eliminate possible pinching and subse 
quent cold flow, the Silastic ring 
designed to retract into the shell when the 
nut When the nut and bolt 


are in place, the Silastic forms a seal that 


press 


seal is 


is attached. 


is unaffected by successive bolt installations 


The Silastic 


despite exposure to hot air 


ring maintains a secure 


seal 
ammonia, syn 
thetic oils and gasoline. It has an operating 


pressure range + SO psi and exceeds tem 


perature requirements for aircraft 


Types 1, 2 and 3 of MIL-R-6855 


fuel 


Because no sealing compounds re 


of 


fact, 


are 
installation and 
fast easy 
proven so 
in 
by 
manufacturers 


quired, 
the 
the 


and 


maintenance 
In 


successful 


fasteners 1s and 


units have 


economical use, they are cur 


rently specified eleven leading air 


frame 


Here is another example proving that it 
pays to consider Silastic 
gaskets other 


for diaphragms 
parts that 


retain 


seals and 
give reliable 
like properties 


130 


must 
service and 
at any 


500 I 


rubber 
temperature from 


to No. 107 


over 


ATLANTA + 


Canada 


READET 


BOSTON * CHICAGO + CLEVELAND + DALLAS + DETROIT + LOS ANGELES - 


to; Great 


Already well established as excellent 


protective coatings for high tempera- 


ture use, silicone based finishes are now 
| 
i 
| 


successfully 


challenging conventional 


| coatings long considered unbeatable 


for “normal” temperature applications. 


Take 
example. A 


vitreous enamel or porcelain, for 


silicone formulation 


Nubelon-S 


replaced porcelain on commercial refriget 


new 


Glidden’s has successfully 
ators produced by the Sherer-Gillett Com 
pany of Marshall, Michigan. After 
Nubelon-S Sherer 


that the finish has excellent color retention 


using 


for two years, reports 


and that cabinets stay new-looking longer 


despite abuse from food and 


beverage 
Stains, abrasive cleaning compounds and 


shopping cart impacts 


In a for 


trong enough 


test hammer blows 
the metal under 
neath failed to shatter, crack or chip the 


silicone 


durability, 
to dent 


based finish finish 


a coated wire shaped into tight coils 
failed to crack flake 


Likewise, the 
on 


or 


with 
finished 
more economical to ship and 
addi 


S other 


when coated 


Sherer-Gillett’s 


Lighter in weight than 


porcelain silicone 


} 


cabinets are 


r to handle and install. In 


on to white, they are available in 


ales-stimulating colors 


Sherer-Gillett cabinets are given two coat 
of Nubelon-S. The flexible 
comp! all 


brushing” 


ilicone coating 
and 

line 

Warping | 


tely covers 


“black 
finishing 


corners edges 


aving no 


of porcelain com 


eliminated No. 108 


I etely 


Allis-Chalmers Selects Silicone Insulation for New Transformers 


Additional evidence of the superior reli- 
ability and economy of silicone (Class 
Hl) the fact that 
and manufacturers — the 
men who know electrical insulation best 
hesitate it 
own plants. 


insulation is motor 


transformer 


—don't to use in their 


A case in point concerns several 750 kva 


| silicone insulated transformer 


Chalmers Pitt 


these never 


dry-type 


manufactured by the Ili 
| burgh Works 


| left the plant. A 


Three of unit 


soon as they were com 


pleted, Allis-Chalmers put them on the line 
upplying to tne 


powe! plant ix new 


Britain: Midland ne 


NEW YORK 


160 kva_ elevator type electri annealing 


L-treat 


tee! to over 20001 


m 


controlled atmosphere of hydrogen 


{ wi ulation wa 


1y Silicone in peci 
the engineer 


said, “With 
them and forget them.” 


in charge the installa 
install 


No, 109 


tion Class you 


Design Edition 27 


| DOW CORNING CORPORATION - Dept. 4512 


Midland, Michigan 


Please 107 108 109 


send me 


NAME 


COMPANY 
STREET 


CITY ZONE STATE 


WASHINGTON, D. C. (Silver Spring, Md.) 


France ' 
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MICRO SWITCH 

Precision Switches 
meet the 

WIDEST RANGE 
of product 
design 


applications 


MICRO SWITCH precision switches 
a few of which are illustrated 
are the switching mainstay of 

some of the most complex de- 

vices used in industry. They are 
important components in 
almost every type of electric 
ally-operated equipment —from 
delicate instruments to massive 


machine tools 


Product designers know from 


experience that they can count on— 


MICRO SWITCH Quality 


From raw materials to finished 
product, MICRO SWITCH precision 
switches are laboratory tested and 
quality-controlled at every step of 
manufacture. Absolute reliability 
and uniformity of performance of 


MICRO SWITCH products is assured. 


MICRO SWITCH Service 


Field Engineering Service, thor- 
oughly familiar with every type 
of switching problem, is readily 
available at branch offices in key 
cities everywhere. 


MICRO SWITCH 
Development 


If an application requires an en- 
tirely new switch, MICRO SWITCH 
Engineering Service will cooperate 
with you in its development and 


manufacture, 


MICRO SWITCH Savings 


Precise operation, long-life de- 
pendability and freedom from 
maintenance Of MICRO SWITCH 
products result in substantial sav- 


ings of time and money. 
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® RUGGED CONSTRUCTION 
PLUS HAND SWITCH 


PRECISE SWITCHING FOR POWER EQUIPMENT 


This Type “ML” heavy-duty limit This heavy-duty push button 
switch is enclosed within a sturdy hand switch is used on punch 
aluminum housing, which protects presses and other types of hand 
the precision switching unit. The operated power equipment, The 
housing also provides for conven large phenolic button operates 
ient mounting and permits conduit through a sturdy aluminum cover 
type wiring. Both single and two ‘The switch has two double break 
circuit switching units are avail circuits—one normally open and 
able. Choice of three different one normally closed. One set of 
actuators—adjustable roller arm, contacts breaks before the other 
plunger and roller-plunger types. set makes, 


(Send for Catalog 83) (Send for Catalog 83 


SAFETY 
9 SMALL 2-CIRCUIT panes 


LIMIT SWITCH DEVICE FOR 


MICRO SWITCH ‘Type “LS” is a small, HAZARDOUS 
sealed two-circuit limit switch for use 

as a control of two independent cir EQUIPMENT 
cuits. Its sealed construction, high 
electrical capacity and features of ad 
justability suit it to all types of in 


Gow 


A MICRO SWITCH door 
interlock switch as 
sembly for use as a safety device on hazardous 
equipment. The switch automatically cuts off the 
power when the service door is open, enabling 


dustrial applications where space 
limitation is an important factor in 


switch selection personnel to test or repair equipment in complete 


’ ’ i afe sse she ses | CRO SWIT’ 
(Send for Catalog 83) safety Assembly shown uses a MICKO SWITCH 
V3" single-pole double-throw switch 


(Send for Catalog 101 ) 


oO SMALL SWITCH— Oo 


BIG CAPACITY TWO-CIRCUIT 


MICRO SWITCH “V3” switches have DOUBLE-BREAK 


the highest electrical capacity for 

their size of any switches available. SWITCH 

They meet exacting demands of 

designers for an extremely small 

switch with no sacrifice of quality Keeping size and weight to a minimum, this MICRO 
“V3"’ switches are available in a wide variety of wIitcH ‘Type res vitch allows flexibility and 
terminal designs, contact arrangements and oper implicity of circuit design. A snap-action spring 
ating characteristics Special switch case materials provides quick make and break of both contacts 
may be provided to meet requirements. in each double-break circuit witches are avail- 


ible with either screw or solder terminal 


Send for Catalog 74 
(Send jor ( atalog 62 


mrcao suites, « division of Honepoell, | RC CS, a i eae a 


is a pioneer in the manufacture of 
A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


rine lalla lias 
precision snap-action switches Be. ag » PRESPORT, 1LLINOIS 


READER 





viele BRINGS SUBSTANTIAL SAVINGS 
to Class ‘B’ and Class “H’ transformer makers... 


FROM THIS 
Mp 
TO THIS 


Class ‘‘B’’ 


transformer maker 
saves up to 50% 
in weight with 


Quinterra Type 5-2 ply 


FROM THIS 


TO THIS 
ib 


Class “H’’ 


transformer maker 
saves up to 70% 
in weight with 
Quinterra Type 3 


.. . each using a different type Quinterra to meet his needs 


Tu two “before and after” photographs above do 
more than show what manufacturers can do when 
they employ Quinterra as layer insulation, They also 
demonstrate that the manufacturer is not limited to 
one type of this thin, flexible, purified asbestos 
insulation. Any one of several types will help him 
conserve materials, gain greater safety, raise over- 
load limits, decrease rejects, lessen production costs, 


and lengthen service life. 


For Class “B” 
5-2 ply 


operations, he can choose Type 
the twin-ply Quinterra treated with poly- 
vinyl acetate. It retains its dielectric strength of about 
300 VPM at temperatures above the Class “B” 
maximum of 130 C. Strongest of the Quinterras, it 
is made by combining and calendering two layers 
together into a dense, smooth-surfaced sheet. Its 
excellent tensile and bursting strengths enable 


assemblers to reach favorable production rates. 


OMNS Man 


im 


And it also provides a large square foot per dollar 


coverage, 


For Class “H” operations or for high processing 
and ambient temperatures, the manufacturer can 
choose single-ply silicone-treated Quinterra Type 3. 
Its dielectric strength of about 300 VPM is retained 
under continuous exposure to temperatures higher 
than 180 C, the Class “H” maximum. It also has 
good moisture-resistance, flexibility, and adequate 


physical strength for many applications. 


Each of these Quinterras is made of the same 
highly purified asbestos base sheet that has the 
inherent dielectric...and has a hole-free, closed 
structure. They differ only in the saturant used and 
in the number of plies. Write for Quinterra booklet 
EL-40A and samples to Johns-Manville, Box 14, 
New York 16, N. Y. In Canada, address 565 Lake- 


shore Rd. East, Port Credit, Ont. 


Johns-Manville ELECTRICAL INSULATIONS 
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Tiss shape of things to 


come is often seen in the aluminum extru 
sions being made by Revere for the country's 
manufacturing leaders. These are the com 
panies that know how greata difference may 
exist between the design of a new shape on 
paper and the delivery of a fine extrusion in 
aluminum. They come to Revere tor the 
experience é { service needed to bridge this 
you. likewise. to pear the 
business to the mose de 

yources Of supply 
Aluminum Mill Products include 
hapes tube rod and bar coiled 
heer, embossed sheet ircles and 
blanks: seamless drawn and welded tube 
rolled shape electrical conductors; forging 


and foil. Call the nearest Revere Sales Office 


now. In all principal cies. Revere Copper 


and bra Incorporated Founded by Paul 
Revere in 1801. Executive Othces: 2430 Park 


Avenue, ! w York 1 N. ¥ 











GLASS-POLYESTER 


MICOID’ 
aterials ~~. 


Class B Insulation ¢ 
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- NEW LAMICOID 8000 ee a * 
° General-purpose polyester fiber- ; “ NEW LAMICOID 8001 . = NEW LAMICOID 8010 ° 
: glas mat laminate with better os Similar to Grade 8000 but with ee Premium laminate having the ° 
° electrical and physical charac- eS flame-retardant properties good o best physical and electrical 
° teristics than phenolic canvas e . to 105°C. a8 properties, plus flame-retardant $ 
. (CE) base materials . 2 . : 4 qualities good to 150°C, : 
. site cate "he .o* 7” ey 


Sy et by 
“4° - b 4 















Low in cost vel High Perfect combination of properties for the fabricated insulation parts 
you use. Contact plates, terminal supports, end laminations, insulating 
in all these properties flanges, coil washers and a host of other parts fabricated by MICO from 


these new LAMICcoID materials have remarkable dimensional stability and 


temperature, tracking and impact resistance. That’s why they’re such a 
¢ IMPACT STRENGTH worthy supplement to MICO’s comprehensive line of Lamicoip plastics! 


ARC RESISTANCE 
i PLUS~—molded polyester fiberglas parts engineered to solve your prob- 
« HEAT RESISTANCE lems. Ideal for circuit-breaker applications, switch 


* DIMENSIONAL STABILITY covers, bus bar spacers and many other parts. 
Save time and money by letting MICO supply 
¢ MOISTURE RESISTANCE 


you finished parts made by experts on the most 








modern equipment 
Write today for your copy of the 4-page booklet 
describing these versatile new glass-polyester 


LAMICOID materials 


INSULATOR COMPANY Schenectady, N. Y. ° 4 Subsidiary of Minnesota Mining and Manufacturing Company 
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OUR MODERN PRODUCTION FACILITIES 
AND PRECISION TEST EQUIPMENT 
mean QUANTITY * RELIABILITY 


More than 1000 relays 
of military equipment in the 


from production runs (100% te 


Filtors relays 


Below 


regarding these types and other types man 


CONTACT ARRANGEMENT 


CONTACT RATING 
AMPS 


NOMINAL COIL 
VOLTS D.C.) 


HOUSING DIAMETER 
MOUNTING CENTERS 
SHOCK (11 millisec 
VIBRATION at 10G 


VOLTAGE 


Assembly Wing 


— 


MAX. OPERATE AND RELEAS 


NOMINAL VOLTAGE ni 
2ELAY TYPE 


FOR Dry ¢ 
END OF THE TYPE DESIGNA 


All made to 


30 SAGAMORE HILL DRIVE, PORT WASHINGTON, L.! 


a reliability rdting 


s a brief desc 


RES. at 26.5 VDC or | 


a day are being 


United 


shipped to the largest manufacturers 


States. Constant testing of sample lots 


sting in the case of low level relays) has given 


second to none 
ription nformation 


of the relays pictured above. For complete 


sfactured by Filtors write for catalog today 


008890 8 @ 


6PDT 6PDT 2PDT 6PDT 6PDT ‘PDT 
2 


5 VAC 


»E TIME AT 


secongs 


L26F12 


RCUIT (LOW LEVEL) RELAY ) THE LETTER Al THE 


ON. EXAMPLE: TYPE 26SP18S 


MIL-R-5757 and MIL-R-25018 (USAF) 


FILTORS, INC. 


,N.Y., Tel. POrt Washington 7-3850 













Investigate the assembly savings 












made possible apping screws 





(» Because P-K Type A Self-tap- 


ping Screws have clean, deep 
slots and sharp gimlet points... 
and because they are consist- 
ently uniform, Reznor Mfg. Co. enjoys 
important savings in the assembly of 
their gas heaters. 


r 
r 
r 
r 
r 


a | 


To hold the plastic handle 
halves of their Instant Heat 
Soldering [rons together, The 
Lenk Mfg. Co. specifies P-K 
‘Type F Self-tapping Screws. 
No need for a separate tapping opera- 





tion. Production is increased and 


thanks to P-K Screws. 


costs reduced 


















i \ ; 7ry Melnor Industries, Inc. (for- 
: ’ < merly Melnor Metal Prod- 
ucts Co.) puts assembly 
strength into their famous 
“Swingin’ Spray”’ oscillating 
lawn sprinkler by fastening zinc and 
aluminum parts with P-K Self-tap- 
ping Screws —7 Phillips Head Type 
Z and 18 Type F. They start right 
. drive right... and stay tight. 


; 
‘ 
‘ 
k 
A 
r 
¥ 





PARKER-KALON DIVISION, General American Transportation Corporation 









Manufacturers of Self-tapping Serews, Socket Screws, Screwnails, Masonry 
Nats, Wing Nuts and Thumb Screws 


PARKER- KALON fasteners 


Sold Everywhere oo Leading Industrial Distributors 
Factory: Clifton, New Jersey Warvhouse Chicago, Illinois Los Angeles, California 
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PLASTICS PARTS SAVE TIME AND MONEY! 
Inserts in this cartridge case base were for- 
merly added through a costly cementing 
operation. Working closely with the cus- 
tomer, General Electric Plastics Department 
engineers redesigned the base . . . used steel 
instead of berylium:for the mold . . . sug- 
gested a new high-impact styrene. RESULT? 
Now the customer can force inserts in place 
under pressure at high speed. They hold fast 
without cement because of the part's close 
tolerances and resilience. Further cost re- 
ductions are achieved because the part's 
high-impact resistance reduces rejects for- 


New plastics base for phonograph needle 
cartridge case, molded by G.E.'s Plastics 
Department, cuts assembly costs for customer. 


merly incurred during the customer's rivet- 
ing and soldering operations. 


Where can YOU use plastics parts by G.E. 
to make a good product even better? If you 
are contemplating a new product, or are 
looking for a way to improve a present one, 
keep plastics in mind! As one of the world’s 
foremost custom-molders, General Electric 
has helped scores of manufacturers improve 
product performance and appearance, real- 
ize important cost savings. G.E.’s custom- 
molding service will be happy to help you in 
engineering and developing your products 
—through plastics. 


Write today on your company 
letterhead for a free copy of “The 
G-E Plastics Story,” containing 
stimulating case histories of how 
customers profit through plastics. 
Just write; Plastics Department, 
General Electric Company, 
Section 6X5C2, Decatur, Ill. 


Progress /s Our Most /mportant Product 


GENERAL @ ELECTRIC 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 











“So light, toy balloons can lift them...” 


Bantam-weight Doehler-Jarvis 
Homelite pack 5 horsepower 


his just shows that magnesium die castings are the light 
est of light 

And they are amazingly strong 

With these particular Doehler-Jarvis magnesium die 
istings, for example, Homelite (division of Textron Inc.) 
packs 5 horsepower into their heavy-duty EZ direct drive 
hain saw and still keeps weight down to 19 pounds 


Design aids lightness, too 


‘his sales-building lightness and strength is not based 
solely on the use of magnesium Homelite and Doehlet 
Jarvis engineers also eliminate practically all excess metal. 
They do this by taking advantage of minimum thickness 
die-cast sections. Ribs provide rigidity 

They do away with much machining, too. And cast in 





The gasoline-engine-driven EZ is an eager little beaver several competitive advantages. For example: 
whips through an 18-inch pine in 14 seconds, an @ Die casting establishes accurate machining base points. 
8-inch oak in 5 These permit multi-jig production and both improve 


oO DECEMBE! 56 ELECTRICAL MANUFACTURING 





magnesium die castings help 
into this 19-pound chain saw 


dimensional accuracy and reduce cost 


@ Servicing instructions in bas-relief are die-cast right into 
certain parts. 


What’s more, Doehler-Jarvis delivers the raw parts with D Al J © 
near perfect “as cast” surfaces...surfaces that need only oe er= arvis 


Cogreamng to accept 8 Ingn-quaiity finish. DIVISION OF NATIONAL LEAD COMPANY 
PA reports outstanding service General Offices: Toledo 1, Ohio 


EZ sales got off the ground fast. Within weeks Homelite 
needed twice the projected quantity of castings. With a 
separate plant at Batavia, N. Y. for producing magnesium 
die castings, Doehler-Jarvis was able to respond quickly 
Says Homelite’s Purchasing Agent, “Those fellows out in 
Batavia have certainly done an outstanding job for us.” 


in Canada 
Barber Die Casting Co. Limited 


Hamilton, Ontario 


And you can be sure that Doehler-Jarvis does do out 
standing work. Right now we're operating some 20,000 dies 
for some 1400 firms. Call us in on your next job. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVE! 





check these features of the 


Supe’ SHADED POLE MOTOR 


for air conditioning and 
air moving applications 


UNI-SPUN* STATOR FRAME 
for maximum rigidity 


2 HIGH DIELECTRIC slot insulation 
and extra varnish treatments 


3 AL-SPUN* ALUMINUM ROTOR 
CAGE for maximum conductivity 


fw DIE-CAST END FRAMES... sturdy, 
lightweight, corrosion-resistant 


[® BEARINGS widely spaced, 
amply dimensioned 


6 AMPLE OIL RESERVOIR... 


positive oil circulation 


ym SHAFT precision ground to 
controlled surface finish 


8 MOUNTING absorbs 
vibration 


fy ADVANCED DESIGN, quality 
materials, and up-to-date 
manufacturing methods 


as iv ur © FINISH ... moisture and 
g es yo p oduct uy abrasion-resistant 
these sales advantages 


*Reg. U. S. Pot, Off. 
Sales-wise, these 10 super shaded pole motor fea- 
tures mean long life, quiet operation, high operating 
efficiency and lasting good appearance 
Our 41 years’ experience in the household appliance motor 
field is available to help your company get the full benefit of 
these features. Our district engineers will be glad to call on you. 
Exterior view. Attractive appear- 
THE LAMB ELECTRIC COMPANY ° KENT, OHIO ance is combined with good 


tn Canada: Lamb Electric Division of Sangamo Company Ltd Leaside, Ontario functional design. 


> Se 2 


AL-SPUN* ALUMINUM SPECIAL APPLICATION 
UNI-SPUN* ROTOR — FRACTIONAL HORSEPOWER 
STATOR FRAME Heaot-treated for lowest rotor 
Anchored laminations, ample losses. Integral cooling fan M oO T oO R Ss 
beck iren, strong pole tips and vented core. Dynamically 
mean core rigidity, better heat balenced. 
dissipation, quiet operation. 


DECEMBER 1956 ELECTRICAL MANUFACTURING 





IS ALWAYS ON 


— 


C 7 
Sa? 


* in fatigue life 
* materials * new uses 
* production methods 


CAV SOU "Tee 


BEST IN SPRINGS 
FIRST 


oe \ AX \ net 
ae owe? ,wem \ yA ed 
poe \ ~ 
ASSOCIATED \ © cent ow so oN coMnNN \ owrs*o . 
% S00 iS oo AO \ “i « os 
SPRING 500) > San, co EO er Bay nse’ 
#PORATION or 
ea re 
wMnnso$s wai — 
oe. “Ss : vt 
$0 @.. yh ow 
and aretO™ ox “ee shoe 


cane 4 


grett 


- 
oun* 





KLIXON 


SNAP ACTING 
THERMOSTATS 


USED AS 


Sfenilard Controle 


on JANITROL Unit Heaters 


Janitrol Unit Heaters, manufactured by the 


Conditioning Division of Surface 


Janitrol Heating and Airs 
Combustion Corporation, are 
recoynized by industry as outstanding for their unusual durabilit 


and during the past 25 years have earned an enviable reputauon for 


customer satisfaction 


Janitrol uses KLIXON Temperature Controls to limit the metal! 


temperatures of the heat exchangers in these unit heaters. Here's 
what they have to say about KLIXON Controls 


Many thousands of KLIXON Temperature Controls have been used 
as standard overheat controls on Janitrol Unit Heaters for twelve years 
lhey have given satisfactory, dependable service 


ypical KLIK Snap-Acting Thermostats used in many A wide variety of KLIXON Controls, available 


pp tions, inclu g examples of the new 202 series 


in hermetically 


duty ratings and fixed tempera- 
ture settings, are successfully meeting difficult 


sealed and open types with heavy 
tor home app 


requirements in 
hundreds of military and civilian applications daily 


Why not investigate and sce what these simple, in 


expensive controls have to offer you in the way of de 


pendable long-life performance’ Our Fic Id Engineers 


will gladly drop in and help you work out application 
details if vou wish or write us here at the factory if we 


can assist you in any way. No obligation, of course 


—_LrxoN 


METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 
3612 FOREST STREET, ATTLEBORO, MASSACHUSETTS 





IN AN ADDRESS BEFORE NEMA’s annual meeting 
in Atlantic City last month, Ralph J. Cordiner 
General Klectric s president, envisioned continu 
ing growth of the “electrical industry” at a rate 
two or three times as fast as the nation’s econ 
omy as a whole. In that industry he included 
power peneration and power utilization equip 
ment its manufacture and use. It was his thesis 
that the availability of electric power sparks 
progress in electrical manufacturing and is at 
the very heart of America’s continuing growth 
and prosperity. He saw almost unlimited busi 
ness opportunities for all who make electrical 
products 

Power generated per capita is a good index 
of the standard of living of a nation. In Asiatic 
countries, at one extreme, all the power gen 
erated in a year is less than 25 kw-hr pet 
person; in the United States and Canada, it is 
better than 3000 kw-hr. Power generation also 
has always been one of the most reliable indice 
of growth of the market not only for electrical 
products per se but for all electrically operated 
products, including industrial machinery. Thi 
vear electrical utilities will generate about 600 
billion kilowatt-hours. At an anticipated rate of 
growth of 7's per cent a year, by 1976 the 
utilities may be producing more than four time 


isomuch power, or perhaps trillion kilowatt 
hours a year 
Such yrowth in power oulpul envision not 
onl expanding manulacture of power penera 
tion and distribution equipment hared in b 
only a few companie but the vast complex of 
electrical utilization equipment at the end of 
the line-in the home, on the farm and in the 
factory. Mr. Cordiner’s estimate of overall output 
ol electrical yoods m 1956 wa about S20 
billion thout double that of a decade 
term ] 1956 dollar He think thi 
hould go to $90 billion in twenty year 
Let break these big figures down in ters 
product kssentially Mr. Cordiner limited 
figure to the total value of product in the 


orie of NEMA member con 


wl clude irbe nerator 


De Caren 
Manufacturing 


ectric Power Sparks Progress 


radio and TV, home appliance ind retrigera 
tion and air conditioning machinery 

Some duplications unavoidably creep into such 
figures. Dollar volume of fractional-horsepower 
motors in effect is counted twice first as motor 
ind then in the overall figure for motor-driven 
appliances. Integral-horsepower motor value 
however, is counted only once, as motors——not 
as built-in components of production mac hinery 
Likewise, electrical insulation value is counted 
twice or three times as it progresses from raw 
material to component to end product 

Because gxenerating equipment must nece 
arily have a long lead time to build utilitie 
are forced to anticipate requirements year 
ahead. Utilization follows. In industry use of 
more and more electric power per worker is the 
accepted norm Phat mean more motors built 
inte production machine and rire comple x 
electrical and electronic controls to guide them 

lo ee that con Umnplion rise on the home 
tront NEMA ha been parking an adequate 
home wiring program for almost twenty years 
With homes rewired to. cart the increased 
electrical loads, Mr. Cordiner thinks that some 
day the home owner can be pet uaded to invest 
iso much as one-third of the value of his house 
in electrical equipment In the meantime the 
iverage number of appliances per home t in 
teadily That ae hor lighting fixture low 
fhe farm market awat even more imbenesive 
cultivation, and NEMA now turning it pun 
on beefing up cor el ind industrial wiring 

Not included i hie OO billion 1956 product 
ibis ire the expen “ moilitasg eles 
trical and eleetre ' i ill convinced 
that a high level 1 delen pendin will be 


sith u lor eu } ! ctrical content 


r 


vill continue te 
Mr. Cordiner ' le } illish fore 
Other elect plied re expand 
markel 
nifieant 
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State of the Art of two-speed synchro-system design: 


One of the basic needs of control engineers is for a means 


for positioning a low-torque shaft so as to follow the 


rotation of a remote shaft within a few minutes of angle. 


The conventional method developed to do this is the 


two-speed servo incorporating coarse and fine synchros, 


power amplifier, damping network and servo motor. The 


How to 


two speed system of today ts a highly refined, widely 


used and well proven unit. High performance ts already 


routinely obtainable, so design effort seems to be con 


centrated on 


sumplification and lower cost. From the 


latter endeavor comes this next step in the evolution of 


the two speed transmission system: 


IN DESIGNING FOR COST KEDUCTION, one of the general 


approaches is to attempt to eliminate components if such 
can be done without compromising the quality or pel 
formance of the end product or equipment. An extraor 
dinarily successful use of this approach in the field of 
ervomechanisms has brought about a loop that is with 
ut servo amplifier, servo motor and damping generator 
ol damping network } All of the latter are prominent 
components in the conventional servo system. And, being 
quality” components, they are responsible for a con 
siderable share of the final cost of the equipment. Thus 
the possibility of designing satisfactory systems without 
these historically vital units offers the important ben 
fits of lower cost and reduced complexity to servo de 
signers and users 

substituted 


for certain portions of the conventional system In addi 


With the new techniques relay circuitry ts 
tion to the relay arrangement, a torque receive (also 
known as a synchro motor) is substituted for the servo 
motor. Since the output of the “amplifier-less system ts 


limited to the torques obtainable from eurrently ivailable 


Transfer 
circuit 


Low t 
a 
| 


High 
speed 
input 
Net work 
domp 
i4 







torque receivers it is not suitable 


for high powe! cle 
signs. The field of applications is nonetheless broad 
since there are a great many instances in the computer 
ind control field where it is necessary to position the 
shaft of a low-torque load so that it accurately follows 
the shaft position of a remote transmitting source, lor 
instance, a computer aboard a ship or plane may make 
use of inpuls of target bearing information, accurate to 
within a few minutes of angle, so as to position the shaft 
ol a potentiometer resolver or other low-torque com 
puting element. This bearing information is received 
from the ship’s or plane’s radar station in the form 
f synchro-generator outputs 

A similar situation exists in the transmission of posi 
tional information to and from an automatic machine 
tool control panel. The problem is to receive the posi 
tional information with a mechanism that has the char 
acteristics of high accuracy, reliability, and low cost 

Conventional Method. | he conventional mechanism 
used in most applications of this type ts the two-speed 


As shown in the block diagram of Fig. | 


servo system 


Block diagram of con 


ventional two-speed servo sys 


Fig. | 


tem such as is used for 
remotely positioning low-torque 


shafts to follow the movements 


1 of some input quantity such 
| as a potentiometer shaft. Note 
| use of power amplifier, damping 
| network and two-phase servo 
| motor 


) 


Fig. 2 (right) —Block 


of “amplifier-less’ 


layout 
syne hro re 
ceiver The 


coarse control 


transformer synchro is still 
employed, but a synchro motor 
or torque receiver has replaced 
both the fine synchro and servo 
motor 
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Design 
An Amplifier-Less Synchro System 


this system consists of high md low speed (tine ina 
Coarse) 


reared to the 


potentiometer or other computing element, and driver 


synchro control translormers 


by a controller consisting of a servo motor and suitable 
power amplifier A transfer means is employed to choose 
between high- and low speed control, and a bias voltage 
is added to the low-speed line to avoid ambiguity when 
the servo is I80 dee away from its proper position 
Damping is usually accomplished by an error-rate net 
work, a tachometer or with a mechanical damper 

Not shown in Fig. | is the origin of the two sets of 
input signals. The origin is a shaft whose rotation is 
in analog representation of some measured quantity 
such as the bearing angle cited pre viously as an ¢ xample 
Now, the sole objec tive of this system is to transmit this 
analog information to the load device, Fig. 1. in) such 
i way as to cause the shaft of the load device to follow 
precisely the rotation of the first shaft. To do this, the 
rotors of fine and coarse synchro generators are coupled 
mechanically to the first shaft. Then, the single phas 


rotor winding of the rotor is excited from an a-c line 


BASIL JACKS, Project Engineer 
irma Division 


American Boscen ArMa Corporations 


7 connie 


Hrequency ( cp Lhe three 
stator windings of ea yncehro generator are connected 


to the stator windin 


ol the corresponding synchro con 


trol transformer. Thes onnections make up the si 
input lines seen in | 

lhe rotors of control transformer ire mechantecall 
coupled to the load shalt. The coarse unit is destenated 


isa | 
of the load shaft. The fine control transformer 1 


peed synehro since it rotates once for each turn 
driven 
through a 36 to | gear train so as to rotate much faster 
than the load shaft. If the angular positions of the con 
trol transtormer rote orrespond exactly with those 
of the synehro there are no outputs or error 
signals from the mtrol transtormer rotor If a post 
tion difference doe error signals result, The latter 
ie amplified to energi the two-phase erve motor 
causing it to drive the load shalt in such a direction a 


to brin corre ponder between load and inpul ele 


When thi i ecment 4 


nals balance one another and the error signals are 


tents nehre 


ittaimed, the 
reduced to zero 

The transfer ( 1 1 is used to determine 
vhether the coars ‘ fine control transformer is to 
When 


i difference o eral minutes or more betweer 


the positions of the the rela or diode networks 


supply the error st to the power amplifier 


there 1 


vithin the transfer ire energized in such a way 
is to admit the erro rom the coarse control tran 
former. However, a on as the servo motor brings the 
load shaft within a minutes of the input shaft poss 
tion. the transfer circuit cut sul the coarse control tran 
former and connects th ! nit to the powell mnplitier 
Thi irrangement ol os ! provid for much more 
wcurale posit nis thar nF ossible if onl the 
single speed ncehro ere employed 

lhe conventional ) tem such a that just ce 
eribed will easily provide the required positional accu 
rac but unfortunate it doe not have the two other 
and low 


desirable characteristic of extreme relabilit 


cost. It is regrettably a fact that power amplifiers, particu 





larly vacuum-tube types, do yield the 


reliability when operating under the usually adverse con 


hol ulinost in 


ditions that prevail nm service use 

Low cost is a relative « xpression which has significance 
only whe fl CoOMmparitiy Iwo of more meats ol accomplish 
task. On this 


the servo is a much more 


ing the same 


that 


mechanism than the 


basis. it would appeal 


‘ Apenisive 
below 


dey tee described 


which uses many fewer com 
ponents and can perform the desired functions equally 


is well 

New System. Jhie alternate mechanism is shown in 
block form in Fig This sketch depicts a 36-speed and 
l-speed data transmission system, It 
that the high 


brerern replaced by a torque receiver 


may bye observed 


customary has 


network damping and powell amplifier have 


spent qd control transformes 


(synchro motor). 
servo motor 
and two relays added 


115-volt 


been eliminated 


than the 


No power supply 


other OO cycle. single phrase source | 


required 


the 


In essences receiver ulilizes torque receiver 


O-speed as the tine 


Control transformer C7 
merely that the 


positionin mean 


and its associated relay cireuitry 
assure 


within the 
\ breadboard layout of the 
herless synchro receiver 


When the 


recewet vochronizes 


a aa revion ampli 


is given in Fig. 3 


receiver is synchronized to the 
ram of ki | 


itions. ‘| 


data, as schematic dia 


ind RY 
TR | 


rheotin ally 


relays R) 
orque 


through the 


y are in their relaxed po receives 


viehro tformation 


of RY 


receiver ts 


furnished with 
closed contacts 


Sines the 


P and acts to position the 


unt | 


operating at JSO-speed 
load shaft 
is 1296 (362%) times that of the torque receiver. Similarly 


thy nehreo 


torque 


thre ystem torque gradient, referred to the 


error of the torque receiver is reduced St 


load shalt A close up 


“Vstem ts 


Linnie at the photo raph ol the 


umnplitier-le iven in big. 5 to show the loca 


tion and type of relay 


\ toreue 


employed 
receive is 


with the 


imilar in design to a contr 


former 


exception that it has heavier wind 


IR 


transmitted 


2 


big. 3 breadboard layout of the ampli- 

receiver. At the right 
to the left is the control 
In the background is a double- 


=Vyie hre 


fier-less synehro 
is the 


eireuttry 


receivet 


speed transmitter 


ings to carry currents ample enough to produce torque 
\ control transformer on the other hand, has windings 
ol high resistance small-diameter wire designed for cul 
rent limiting since it is used for signal comparison pur 
poses only, The rotor winding of the torque receiver is 
with 1] »-volt OU-cvele 


windings are 


ene vized 
the three 


=\Virie hro 


current. Thus, when 


stator connected to those of a 
venerator, the 


follow the 


rotor of the will 


res ely er 
rotor. A> similar 


loop of this type using I-speed svynchros could be used 


lorque 


movement of the generator 


lor remote positioning but only for extremely light loads 


and with a lesser degree of accuracy. The 36-speed syn 


‘ hro 


arrangement. as described above. greatly 


the load 


Mncreases 


but 
requires the use of additional circuitry for reasons which 


“ ill 


The function of Ll-speed control transformers ¢ T and 


and accuracy capabilities of the system 


now become evident 


its associated circuitry is to assure that the 


torque re 
LO-deg 
could 
100 cle o 


Phe possibility of the receiver synehroniz 


ceiver. is within the 


Without 


at any 


selfing up region 


this 


prope ! 


provision the synchronize 


rece wel 
one of each 


| Spee ed shaft 


sO positions apart on the 


inv at one of the false nulls is eliminated in the manner 
displayed in hie 
Tf the 


transmitted 


should be out of synchronism with the 
than ) ar } dew as 


unit is initially 


receive 


signal by more might 


occur when the energized, the volt 


erro}. 


control transformer added in 
output of the 
three 
RY-] 
The arm of 
of the single 
losin of the 
RY-l in) either 


When this 


receiver the 


age output of the 
with the 


by isith 


transformer is suflicient 


to energize the relay 
this 


other 


position 
\ Sigma 
RY-] 


Line 


polarity -sensitive 


designated as 


used inh 
side or the 
depending on the 


Closing of the 


ype 


or 
desion selects cone 
ph ist 


direction of 


relay relay 


RY -2 


removes from the torque 


contacts of 


direction slave 


relay RY) 


synchro input and replaces it with 


energizes relay 


occurs 
Witte 


i split-phase input which causes the torque receiver to 


perate ino a manner similar to that of 


1 Capacitor-run 





single phase motor I he 


slews in such a direction as to decrease the amount by 


inductior ecelvel thereupon 
which it is out of synchronism 

When the error has fallen to about 2 deg. the voltage 
output ol the control transformer is no longer suflicient 
to keep RY-1 closed. Both relavs then open, the split 
phase input to the torque receiver is replaced with the 
}-wire synchro Input and the receiver assumes its normal 
function of following the transmitted synchro signal 

Proper direction of slew is assured with the use of 
the biasing transformer and polarity sensitive relay RY-/ 
For any control transformer error, there will be more 
current flowing in one half of the transformer secondary 
than in the other. Which half carries this greater current 
is determined by the polarity of the control transformer 
error. The unbalanced currents flow through rectifiers to 
the two coils of relay RY-], and when large enough 
cause the relay to close in one particular direction. The 
voltage selected by relay RY-] ifter being phase shifted 
by the 12-mfd. capacitor, constitutes the additional phase 
of this split phase system. The additional secondary on 
the transformer provides the necessary bias oltage to 
ivoid ambiguity near 180 degrees 

Tests were made with two types of torque receiver 


the Navy Type Tl 


recelvel 


synchro and a lype 23 TRO torque 
Results with the latter unit were slightly better 


Average static error was less than 1.5 min maximum 


115 volts 


static error about 3 mu \t a constant turning rate of 


L cle per sec, the following lag was o min of angi 


~ 


vnchronizing time trom an offset of 180 deg was about 


1 sen with several small overshoots 


\part from the 


torque receiver itsell, the 


mayor component of inertia 
. thre O-speed dial 
Use of a thin 2-in. diam aluminum dial or a fixed dial 


recommended, Satistactory pet 


with rotating potnter | 


formance was obtained in this manner with no dampin 


means other than the internal damper of the torque 


receiver itself obtained 


Additional damping may be 
with an external acceleration damp or some triction t 
ground, depending on system requirements, The torque 
rradient of the Type 231TR6 unit is 0.13 oz-in, per ce 
equivalent to LO8 oz-in per degree 
Thus. for a load 


he 


of load shaft rotation." 


ot 2-oz- the ¢ ol contribution would 


0 rrvncntite 


lhe only power required ts from the L1L5-volt OO-cyvel 
single phase line About watts is used when the sys 


tem is following and abo 1) watts when slewing. The 


60 cycles 


speed 5 __ 


Fig. 4—Schematic wiring 
diagram of amplifier-less 
two-speed synchro re- 
ceiver. Relay network is 
used to switch torque 
receiver from synchro 
type operation to that 
of a capacitor-run indue- 
tion motor for purposes 
of overhauling the input 
quantity. 


115 volts 
60 cycles 


5S volits 
60 cycles 


Svoltts 
60 cycles 


CT «= Control transformer 
TR * Torque receiver 
RY = Reloy 





Close up ol the 


torque receiver 


synehro receiver 


D ype 


23TRO6 is at the 


Phe 


right 


hig. 5 Close-up of the control 
breadboard. The sensitive relay 
(Sigma Type 7) is at the right 
center. The slave relay is at 
the far left. The two miniature 
full-wave relay rectifiers are 
to the rear and left of the 
Sigma relay 


biasing transformer provided 10 volts center tapped for 
proper polarizing of relay RY-/, and 2.5 volts for con 
trol transformer bias. The two rectifiers used were 
miniature Fansteel ADO-49. It is now possible to obtain 
the relay with the rectifiers already built in.* 

The system is inherently very reliable. The two relays 
are called upon to operate very infrequently. After initial 
synchronism is achieved, they remain de-energized in 
definitely. For additional insurance, contact’ protectors 
may be added. Extremely little heat is generated by the 
unit, an important characteristic when there is adja 
cent equipment to be considered, The unit is not particu 
larly sensitive to high ambient temperature. 

Apart from the reliability improvement, the cost say 


ings are substantial, considering the elimination of the 


amplifier, network damp, and servo-motor. It is sug 


vested that the use of this mechanism be considered in 
any application calling for reception of a two-speed 
synchro signal for the purpose of accurately positioning 


a low torque load 
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ALBERT LUNCHICK, Electronic Engineer 
EMANUEL GIKOW, Electronic Engineer 
SIGNAL Corps ENGINEERING LABORATORIES 


Fort Monmouth, N j 


Characteristics of 
Tantalum Electrolytic Capacitors 


Capabilities and limitations of both foil and sintered slug tantalum 
electrolytic capacitors investigated by the Signal Corps Engineering 
Laboratories are reported here for the benefit of the equipment de 
signer and the components applications engineer. Evaluation factors 
include d-c leakage. dissipation factor, low-temperature character 


istics, Changes at high temperature and effect of overvoltage and 


humidity. 


IN 1945 THE ELECTRONIC PARTS and Materials Division polarized, plain foil polarized, plain foil non polarized 
of the Signal Corps kngineering Laboratories initiated ind sintered slug 
i research and development program to develop elec An attempt is made in the following discussion to 


trolytic capacitors with properties improved over those describe test results of each style of capacitor and to 
of the aluminum types then available. After considerable 
study, it was determined at first that the most promising 
approach was an electrolytic capacitor employing tan 
talum foil for electrodes. Component manufacturers and 
the Air Force attacked this problem from another angle 
ind developed a differently designed tantalum capacitor 
employing a sintered slug anode 

\ specification engineering program was eventually 
initiated to provide a specihieation which would define 
1 producible tantalum capacitor acceptable to the mil 
itary. With the accumulation of data under this pro 
‘ram. industrial mobilization contracts were let to in 
crease the production facilities for tantalum capacitors 
employing both foil and sintered slug electrodes 


fo 
The data from all of these programs was reviewed 
| 





inalyzed and condensed into a SCEI report (‘Technical 


Memorandum M-1744) which is the basis of this article 








Available data was carefully reviewed and screened for shnatnd 
ill significant trends and pertinent statistics which would 
iid in defining the quality of tantalum electrolytic capa g- 1 —-Direct-current leakage vs time 
itors. The five styles of capacitors included in this in 


vestigation are etched foil polarized, etched foil non 











































“arrive al realisty requirements and procedures which 


define a procurable item. In most instances, statistical 


analysis was applied in establishing these requirements 
All evaluations are based on three 
tatistically 


sigma limits which 
should include approximately 99 per cent 
ol the items in production The products of all known 


uppliers of tantalum electrolytics are represented but 


ol course not all ratings It is believed that the data 
presented below reflects the 
ach of the 


ating tantalum capacitor 


present state-of-the-art 
electrical parameters employed in evalu 
discussed below 
and the conditioning tests and their effect on these 


meters are 


is se parate ly 


pata 
reviewed. Bee suse of the similarity of tanta 


lum capacitors to aluminum electrolytics and since essen 


tially at this time the aim is for the tantalums to replace 


thee tluminum electrolytic where 


practical, the tests 
employed were 


latter ty pes 


similar to those used to evaluate the 


Direct Current Leakage 


Because of the chemical nature of the 


the dielectric 


se Capacitors 
(presumed to be an oxide film in’ part) 
deteriorates 


slightly with time and at elevated tempera 


ture This degradation is usually evidenced by an in 
crease in leakage current. Tf the fault is not permanent 


the units usually ean be rated 


In this way it is presumed that 


different 
times or stored at different temperatures can be brought 


rr formed hy applying 
d-c potential for 30 min 


test specimens which were 


manufactured at 


to the same condition of d-e leakage current to facilitate 
orrelation of results 
Samples were 
owed by a 24-hr waiting period. before the actual direct 
current leakave hFrom an investigation of 
direct-current leakave Del vs time (see Fi | it 
is decided that the rate of change of current was 


mall after 5 min. that a further wait was not necessary 


Pherefore ll of the 
DCL readin il electrification 
Viewin the DCL data in 


initially formed for about 30 min. fol 


measurement 


following discussion hased on 


min 


microamperes alone will 
result in a large spread of values depending on the ele 
trical ratings. This dos not lend itself to analysi How 


evel ince the DCI ippeat to be i function of the 


capacitance and voltage ratin itcan be normalized it 
terms oof microampere per microfarad-volt vamp 
f-v) which. on a comparative basis i indicative of 
quality and i o used in this article. Ao presentation of 
thi nature i one what imitlar te the rie himemiero 
farad factor emplo ed ! evaluatin paper mado filn 
dielectric capacitor 

Based on a detailed analysi ind review of all the 


iwailable test data. the factor in 


thin 14 | | abvle | 
ipplieable to the styles listed 


Direct-current leakage was 


have been determined a 


ilso measured at low tem 
perature but the values encountered were so low when 
compared to the measurements at 25 C that no attempt 
was made to further evaluate this characteristic at- he 


reduced te tiperature 


Dissipation Factor and Equivalent 
Series Resistance 


An important consideration ino capacitors ts 
loss Normally 


problem insofar as electrolytic capacitors are concerned 


internal 


power etherency of operation is not a 


What is important is that this dissipation produces heat 


sO 





Table |——Tantalum Capacitor Direct-Current 
Leakage at 25 C and 85 C 


Style DCL, ua/uf—v DCL, uwa/uf —v 
26C 85C 
Etched foil 0.01 0.06 
Plain foil 0.05 0.2 
Sintered 0.0001 0.005 


and any temperature rise is undesirable since it tends to 
shorten operating life. In addition to temperature rise, 
power loss may reflect poor design, faulty mechanical 
structure, impurities, etc. For these reasons observation 
and control of this characteristic are particularly im 
portant 

Dissipation Factor. from an analysis of the data it 


was found that at 25 C the dissipation factor ranged 
) 


from 2 per cent for the 2-pf 100-volt d-c sintered slug 
capacitors to approximately 10 per cent for the 18-uf 
100-volt d-e plain foil capacitors. At 85 C the dissipation 
factor decreases. As can be seen from the extrapolation 
of the available data in Figs. 2 through 4, at extreme 
values of capac itances, the range of dissipation factor 
values may be extended even more so. These curves are 
statistical limits which are fairly representative of pro 
duction and can be used as a guide for determining the 
dissipation factors which may be encountered for inter 
mediate values of capacitance 

Equivalent Series Resistance. Whereas the diss: 
pation function of both the 


resistive parts ol the capacitor 


factor is a reactive and 
the equivalent series re 
sistance is a measure of only the resistive elements — the 
and the resistivity of the electrolyte. Nor 


mally, the value of the equivalent series resistance (ESR 


metallic losses 


is influenced to a considerable extent by the conductivity 


ol the electrolyte ind loa lesser degree by the metally 
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apacitance, microfarads 


big. 2—Dissipation factor vs capacitance for sintered slug tan 


talum capacitors of 6 to 100-volt’ ratings 
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resistances of the terminals. tabs. and electrodes Phe 
curves of Figs. 5 through 7 show the relationship be 
tween capa ilances and ESR for each Ly pe ol elec trode al 


25 € and 85 C. These curves also are statistical limits 


and represent the maximum « xpected ESR for a specific 


capacitance rating. Curves for the plain foil, non-polar 
ized design were not prepared because the data did not 
lend itself to that type ol presentation However, it was 
found that the ESR at 25 C for both polarized and non 
polarized units is in the same general area. It is at 85 


( that the values diverge: that is, the polarized units 


have a smaller ESR as opposed to erratic and generally 


higher values for the non-polarized types 


Low-Temperature Characteristics 


Normally, exposure of capacitors to low temperature 


does not constitute a problem more serious than a rela 


Table tl—-Impedance of Various Tantalum 
Capacitors at - 55 C 


“Ohms-microfarad 
Style Voltage rating 55 C 


Etched foil, polarized 15 2000 
25 1700 
1500 


Plain foil, polarized 3200 


2200 
2000 
1500 
2100 


Sintered 2700 


2500 
2600 
1500 
1700 


— f 
hig Dissipation factor vs capacitance for etched foil tan 


tulum capacitors at 25 ¢ 


tively small loss in capacitance. However, because of the 
drastic reduction in capacitance of the order of 80 to 
M) per cent) of the aluminum electrolytics, this prob 
lem becomes quite serious This is further complicated 
by a large increase In series resistance or power factor 

The claim is made that tantalum electrolytics have 


should be 


low-te mperature ¢ haracteristics 


superior low-temperature characteristics lt 
noted however that the 
of electrolyti 


capacitors are quite dependent on the 


high-temperature requirements In fact requirements at 
extreme temperatures call for conflicting designs and 
materials. Consequently, a relatively large change in im 
pedance at reduced temperature is not necessarily an 
indication of poor quality but reflects a compromise 
design for the use of the capacitors at both high and low 
temperatures Hence an electrolytic capacitor cannot be 
evaluated on the basis of a single characteristic, but 
rather must be viewed as a whole. Since this report ts 
based on tantalum units with satisfactory overall chat 
acteristics within the state of the art, the following data 
reflects what can be expected of such capacitors at 
reduced temperatures 


Impedance at — 55 C. Whereas the ESR and capac 


itance al 9 C are significant, it is the absolute im 
pedance that is of immediate importance for design and 
circuit analysis. In order to facilitate correlation of the 
impedance of the various ratings and designs, an arbi 
trary contant, “ohms-microfarads”, was calculated for 
each unit tested. This constant is the product of the 
nominal capacitance (marked on the unit by the manu 
facturer) and the impedance of the unit as measured at 


Fable Il may be 


used to determine the impedance for various capacitance 


n> | The results summarized in 


values depending on the voltage rating 

Capacitance Change at Low Temperatures, [In 
reneral, it was found that for the majority of tantalum 
styles examined, the capacitance change ranged from 
ipproximately lO to 60 per cent. A’ conservative 
estimate of these findin il 9 (Is pre sented in ‘Table 
Hl. Only the information on the 
vas found to lend itself to presentation as a curve (see 
lig. 8) 

fhe data analyzed } nol 


intered electrode type 


idaptabole to a determina 

of a relation hip wlween ipacilance ratin une 

mcitance change 1 oltage roup. However, in 
ire that lar witance rating im exes 
vill considerably vreater increase In 

time of the analysi 

emperature hich must 

ve repeatable re 

hich tllustrate 

Although the 

D, HI not 

sonable stabilit 


eme temperature 
decreases i eit ‘ om measurement 
' i | | } ! 
enmiperature re 7 ! if s than il¢ if 


ihuMminuen ¢ ‘ ( Although these ilue 


| 


measuremet i thie bil 


compare 
hi) ¢ t perature haracteriety 
thorough treatment 


1 aluminum electro 
Corps kn 
M-1133 “kleetro 


ifiever iti 


41 
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lytic Capacitors at Low lemperature’, dated 30 August 
1950. It might be noted that recent advances in com 
mercial production of extremely high purity aluminum 
may produce interesting developments in this field. It is 
possible that present development effort may result’ in 
iluminum electrolytic capacitors which compare lavor 
electrolytics 


ibly with tantalum 





Capacitance Change at Elevated Temperature 

\pplications of electrolytic capacitors are such that 
vhereas a decrease in capacitance might be detrimental 
in increase in Capacitance is in most Instances a desir 
ible characteristic. Although the capacitance of a tan 
talum electrolytic decreases at reduced temperatures, it 
increases at elevated temperatures. This is fortunate not 
only from a circuit application standpoint, but in’ view 
of the fact that the operating temperature within equip 
ment is usually above 25 ¢ 

The curves of Fig. 9 are examples of capacitance 
change with temperature for various electrode Ly pes 
Although these curves are fairly typical, the capacitance 
changes at 85 € may be somewhat misleading. Conse 
quently, a statistical analysis encompassing all available 
lata was made The result shown in Table IV reveals 
the maximum change to be expected at 85 C for each 
electrode design. The relatively large capacitance in 
reases of etched foil capacitors were not found to he 
indicative of any malfunctioning but rather appeared 


to be characteristic of this design 


Summary of Non-Destructive Tests 


Tantalum electrolytics are evaluated electrically by the 
measurement of essentially three characteristics: capa 
itance, d-e leakage, and equivalent series resistance. ‘The 
last is sometimes measured in combination with the 
Capacitance 1. dissipation factor, powel! factor, or 
impedance. The relative effects of extreme temperature 
m these characteristics as compared to the values at 
room temperature are illustrated in Table V. There is one 
exception here it has been found that in general, the 
equivalent series resistance of the non-polarized units 
increases with an increase in temperature up to SS 
Overvoltage The overvoltage test is conducted at the 
high operating temperature of the capacitor with an over 
voltage applied cyclically for 30 sec at intervals of 6 min 


or i total of 1000 evcles The overvoltage was pel 


60! | | 
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rot ng v ts 





hig. 8 Capacitance change vs. voltage rating for sintered slug 
tantalum capacitors at rn» @ 











formed in two ways, with LIO per cent of rated voltage 
ipplied or 115 per cent overvoltage applied. This test 
commonly is referred to as a surge test 

all styles of tanta 


lum capacitors subjected to overvoltage 


| xcept for some isolated instances 
satisfactorily 
withstood this test. There was no evidence of any leakage 
or damage to the case, and. depending on. the capacitor 
style, changes in capacitance varied roughly from | pet 
ent for one of the sintered types to an approximate 
maximum of LO per cent for the other styles 

Direct current leakage values recorded after the over 
oltage test were in the order of the values found initially 
ind in many instances were lower. There were no si 
nificant changes in the equivalent series resistance except 
n those few cases where large decrease in capacitances 
exceeding 1O per cent) occurred, assumed to be caused 
by a loss of moisture through a faulty seal. This difh 
ulty was generally confined to units whose seals were 
suspect originally. 

lo summarize the overvoltage test findings, it is be 
ieved that the tantalum capacitors, both sintered slug 
ind foil type, should be capable of surviving a 115 per 
cent overvoltage with no deleterious effects beyond a 
possible change in capacitance of 10 per cent maximum 

Seal and Humidity. Representative samples of the 
various types of tantalum capacitors were submitted to 
the temperature and immersion seal test covering alu 
minum electrolytics described in Military Specification 
JAN-C-62. The « apac itors were subjec ted to five cycles of 
thermal shock, each cycle consisting of air exposures at 


temperatures of 85, 25, 55 and 25 C, consecutively 
This was followed by two cycles in salt water baths at 
65 and 0 C. Units were also subjected to the moisture 
resistance test described in Military Specification JAN 
(-62. This test consists of ten cycles of 24-hr exposure 
to cyclic temperature variations from 65 to 10 C. The 
humidity is maintained at approximately 95 per cent 


R H. As part of the daily cycle, 


jected to 15 min vibration following the 10 C exposure 


the units are also sub 


The nature of the tantalum electrolytic capacitor i 
such that entrance of moisture will tend to improve ele 
trical characteristics at room temperature. Conversely 
loss of moisture will tend to degrade these same charac 
teristics. In one instance available data on sintered slug 
electrode « apacitors revealed increases in « apa ilancs 
following exposure to high humidity. These increases 


ranged from 1 to 15 per cent with accompanying «de 


| | 
94-4 60-v sintered slug electrode 


} | | | 


P2-sl 75-v plain fo 
non polarized 
' | 

40 af 25-v etched foil 


polar zed 
| 


25-v etched foil non-polorized 


+35 


Temperature ,deg 


hig. 9 4 ipacitance change ws temperature for four 


tantalum capacitors 
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Table Ili-—Capacitance Change at 55 C 
for Various Tantalum Capacitor Types 


Capacitance change 


Style Voltage rating per cent at 55 C 


Etched foil 


Plain foil 


Sintered f 
10 
€0 


’ 


iJ 
100 


Table 1V—Capacitance Change at 85 C for Three 
Tantalum Capacitor Types 


Capacitance change 


Electrode design per cent at 85 C 


Sintered slug +10 
Plain foil +25 
Etched foil 60 


Table V—Comparative Tantalum Capacitor 
Reactions at Extreme Temperatures 


At reduced 
temperature 


At elevated 


Characteristics temperature 


Capacitance 
Direct current leakage 
Equivalent series resistance 


Increases 
increases 
Decreases 


Decreases 
Decreases 
Increases 


' ' 


Owl 75-v etched foil 


8-wl 100-v plain foil 


| | 
4 


| | 
4-yl 6O0-v plain foil 


| 


x 
200 


fe hours 


hig. 10 Capacitance change us life for plain and 


polarized tantalum ¢ ipacitor 





000 


fe hours 


big. |) Capacitance change vs life for plain foil non-polarized 
mtalum capacitors 


big. 12 Capacitance change us life for bul 60-volt’ sintered 


lug tantalum capacitor 


series resistances which were a 


Although the 
desirable 


these figures would make the 


creases in equivalent 
hivh as 40 per cent direction of these 
changes are in themselves further analysis of 
eflectiveness of the se 
uspect. It is believed that the entrance of moisture past 
the seal was re spon ible for these apparent improvement 
Phe existence of a fault eal appeared to be borne out 
by the relatively large decrease in ¢ ipacitance and the 
ittendant increase in equivalent series resistance aft 
the 1OO00-hr life test at 85 ¢ 

Phe ibove { 


better of any 


\ annipole illustrate that a change for the 


marticular characteristic of a capacitor 4 
| 


not necessarily desirable uch a change ma bye ymy 


under other condition 
if hort lite wei3 rele ra the obvious short 


fomatic ol a seriou 
failure the data 
intered stu 
electrolyte 0 i“ vader oo f cent i i result 


eimeun when there 


indicate that an ( ‘ nine nee im 


ol beime rT Oo com on 7) igh humidity ij il 
ition oO itaw thre | rw ooeth \ of th 
eal and it relationsh jr te e exper of tantalun 
electrolytt it cles 
what ereater detail relating t 
following the mot ‘ istance test and a tempera 


checked ele 
found that cer 


ture and immersion the units were 
triceally. In a number of instances it was 
tain roup of unit had fairly large changes 
itanes equivalent seri resistance or de 
\ssurming that these changes were due to faulty 

it was pre umed that similar items submitted to the life 


test would exhibit: a tender toward shorter life sines 


it was found that an inadequate seal is a major factor 
contributing to a shorter life among tantalum electrolytics. 
However, close scrutiny of the data showed no parallel 
loss of life among such capacitors. Consequently, it was 
assumed that the changes in electrical characteristics 
following environmental test were due to some condi 
tion other than the failure of the seal 

In evaluating capacitors subjected to the seal and 
humidity conditions, the 
lished: 


1. Maximum tolerable 


following limits can be estab 
capacitance change, 4-5 per 
cent 

2. Equivalent series resistance, no greater than 115 
per cent of the values established initially and as given 
in Figs. 5 through 7 


5. Dec 


initial values given in Table | 


leakage, no greater than 115 per cent of the 
From the above, it would appear that, following the 
seal and humidity test conditions. no electrical test is 


sufficiently sensitive to detect seal failure. This is par 


ticularly true of tantalum capacitors employing foil type 


electrodes. Because of the relative difficulty of moisture 
peneration of the tight winding. considerable moisture 
might enter the seal without much effect on the capac: 
itance. However, it is believed there is one saving feature 
in the immersion test, that is that the immersion is made 
in a salt water solution rather than tap water. It has been 
found that contamination of the electrolyte with sodium 
chloride will bring about a relatively rapid failure of 
these capacitors when operated at rated voltage and 
elevated te mperatures, ( onsequently, it should be possible 
to detect seal failures in the form of early life failures 

lhe temperature and immersion test that includes salt 
water conditioning is believed to be the more effective 
test of the seal Ihe moisure resistance test is more 
in the nature of a mechanical stress test under advers« 
climatic conditions. The failures expected under the latter 


condition are usually structural. such 


us displacement 
of the element or lead failure (internal or external) 
Life Test. During the life test of tantalum electro 


ivlics measurements were mace 


leakage 
\ review of the data has shown that the 


periodically of d- 
equivalent series resistance, and capacitance 
capacitance 
change is the most sensitive parameter for evaluating 
the effect of time, 


temperature, and voltage 


kxperimental work, on a Signal Corps Research and 
Development Contract on tantalum capacitors, revealed 


that the capacitance decreased with time under given 


onditions of voltage and temperature ind presumably 
this could be used to predict eventual failure under other 
ons provided the electrolyte was maintained at 

inal level. If the electrolyte was not replaced durin 
it was found that the capacitance decreased at 

more rapid rate. This would indicate that with 

eflective hermetic seal. the loss of ¢ ipacitance 


it operatin conditions would be due to some 


factors 
other than the loss of electrolyte. and the life of these 
capacitors would be increased considerably 
The polar foil units of one of the two sources of 
supply investigated, demonstrated good life ranging up 
1400 hr. In those few instances where 


to approximately 


were carried this far. no pommt of rapid deteriora 
was reached. After LOOO hr the capacitance decreased 


ihout F per cent, and when the test was terminated 
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Digital Printout Techniques for 
Automatic Proportioning Control 


futomatic weighing is one thing auto 
matic data logging ts another. Both are 
accomplished simultaneously in the “Se 
lect-O-W eigh” package designed and built 
by the Richardson Scale Co. as origi 
nal equipment for proportioning grain and 
feed formulas. This design study of a 
specialized control problem highlights 
Ric hardson s widely appli able 1e¢ hniques 
for . 

© weight selection by potentiometer 

© servo supervision of feeder motors 


digital computing for printout and 


totalizing 


digital time indication and record 


ing 


electrical sequencing and inter 


low hing 


An 


ELECTRICAL MANUFACTURING 
i.e 
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ONE OF THE MAJOR PROBLEMS in designing truly auto 
matic control equipment for short-run production proc 
esses 1s providing flexibility without requiring elaborate 
set-up by the operator The original equipment manu 
facturer has, in fact. a double problem in design flexi 
bility. Not only must he provide for flexibility in’ the 
operating program of a party ular design, but he must 
ilso maintain enough flexibility in the basic design of 
his entire line that he can wlapt it easily to a variety of 
ipplications, and future requirements, if he is to 
pete successfully in his field 

By maintaining uch flexibility economicall the 
Richardson Seale Company of Clifton, N J. has sue 
cessfully developed it Select-O-Weigh” proportionin 
control from a simple serve stem for weighing dry 
materials — rock product rain, feed, chemicals, et 
to a line of integrated control packages for one-man 
operation of entire mixin plants A wood example i 
the packaged control tem recently designed and built 
by Richardson for use by Nutrena Mills, Ine. in thei 
Peoria, IL plant for batching 80 different feed formulas 
of from one to 18 out of 43 different ingredients at a 
rate of 45 tons per hour with automatic printout of the 
eight of each ingredient in each batch 


System Operation 


The controlled equipment consists of: 43 feeders, eact 
vith its own motor: three weigh hoppers, each with it 
wn scale one surge hopper to receive the contents of 
the weigh hoppers: two mixers with a diverter between 
them: plus conveyir equipment to carry batched in 
rredients from the weigh hoppers to the mixers and 
thence to a separate bagging operation All primary con 
trols, including the motor starters ire enclosed 


dust-tight walk-in panel hives | 2 


in ' 




















le program a batching cycle, the operator first selects 





tional settings to be made include: automatic or manual 











the desired ingredients for each scale by tap switch operation, diverter to mixer No. | or 2; slop or repeat 
ettit bor seale Ne 1 an lO of 23 feeders can be it end of batch: speed selection for those feeders equip 
elected, for scale No. 2 any seven of LO and for scale ped with two-speed motors: automatic printer in or out 
Vo. So any one of LO. Then for each feeder selected the et 

operator “dials i weight selection potentiometer to the hor automatic operation ingredients are fed to scales 
proper eight setting for that ingredient. bi ». Addi Nos. 2. 3 and 1 in that order. Assuming a batch will 














Walk-in panel houses all controls (including motor starters) for programming, 
feeding, weighing, mixing and cumulat:ve weight printing of up to 18 ecte 
ingredients from 43 storage bins . * 








big. | Panel tront is divided into three sections (left to right 


** 
“e 
es 
traeece 
Pym, 
—— 






for (1) mixer and main conveyor motor controls, (2) s« ale 

$4006 oe No. | feeder selection and weighing controls, (3) seales No 
anes > and 3 feeder selection and weighing controls, For scale No. 1] 

any 10 of 23 feeders can be selected for a particular batch; for 

scale No. 2 any seven of 10 and for scale No. 3 any one of 10 


ee Sees eae - 








Iwo rows of pilot lights across the top indicate feeder bins 








’ with sufficient material and feeders selected for a particular 
“ batch. Pilot lights immediately below the remote indicators tell 
ab ¢ which feeder is running. Further down are the weight-selection 


potentiometers and feeder-selector tap switches. Mounted on 


shelf is solenoid-operated adding machine for printout. Power 











center on back side of structure has separate doors for access 
to mixer and feeder motor starters and circuit breakers, 











hig Interior view of housing. At right are the program 
ming controls and indicating and data-logging devices. At left 
ire the operating controls—banks of relays, timers and lateh 


contactors controlled by sequence steppers in response to 







ervo commands through the electronic control relays. Steppers 
are among the hardest-worked components and are packaged 
with plug-in cable connectors to facilitate removal for main 












tenance, Note use of plastic laminate wiring troughs 
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relays 


Amplifiers 


Analog-digito! 
converter 
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Remote-indicator servo-driven control system shuts down feeder motors when 
potentiometer-selected weights have been fed . . . while a parallel servo delivers 
weight data to shaft-position analog-to-digital converter 


big 5 \ separate servo for each scale keeps remote-indicator 


pointer aligned with the dial-head pointer at each weigh hop. 
per. Simplified circuit for seale No. | is shown above. Before 
eee ier antas weighing sequence begins, each weight-selection potentiometer 
from right to left is set cumulatively (i.e. No. 1 pot is set to 
desired weight of first ingredient, No. 2 pot to total weight of 
first two ingredients, ete}. As a feeder is delivering material 
to weigh hopper, servo motor drives weight-control potenti 
ometer until it balances setting of weight selection potent 
ometer. Then electronic control relay shuts down running 
feeder and stepper indexe to start next feeder. Not shown is 
a“ special “improper setting alarm that operates when a selec 
tion potentiometer is indexed that has a lower setting than 
the already accumulated weight 


ervo motor 


. 


big. 4 (left)-Rear view of remote indicator. Empty balance 


switch serves as an interlock to prevent initiating feed sequence 


meter 


to a particular weigh hopper before the remote indicator 
Empty balance 
sa 


witch pointer returns to zero. Such would indicate material still in 
hopper from previous batch 


big. 5 (helow) A separate servo loop, utilizing the synchro 


transmitter of the cale head in operation delivers a shaft 
rotation analog of the swcoumulated weight to an 


analog-to 
digital mechanical converter. As each 


Ww eighing in ¢ ompleted, 


a readout solenoid is energized to deliver a binary number 


to a relay computing network that multiplies it by the proper 
scale constant before energizing the printer's solenoids. Printer 
prints cumulative total after each sequential weighing at a 


particular seale, and then print grand total of the batch 


ifter all three weighing sequences are complete 


G 


d 


DECEMBER 195 





contain the maximum o oO ingredients, the first seven 
mgredients will be fed one at a time in order selected 
to scale No. 2. When the first feeder has delivered the 
proper weight, it is automatically stopped and the sec 


started As each feeder 


iutomatically records the 


ond feeder stops the printer 


wcumulated weight in the hop 
per before the next feeder is indexed 


After the first ion 


them cumulative “ res 
and if 


No. 4s single ingredient is fed 
lhen each of the LO in 


redients have been fed and 
No. 2 dumps 


urue hopper Scale 


orded, scale 
contents are co ed to the 
weighed dumped el 
redients to scale No. | are fed 
When the contents of all three 
weigh hoppers have been received by the surge hopper, 
t discharges to the 


and weighed in) turn 


selected mixer. (Mixers run con 


tinuously.) After the mixer has completed its cycle and 


discharged, the main control will repeat the complet 


hatching eyele 


unless set for ingle bateh—in which 


case the operator then sets up the next formula to be 
mixed, 

Printed Record. After the batching cycle is finished 
a complete record of all ingredients is available from a 
printed tape. The printer itself is a solenoid-operated 
Clary adding machine. The two left hand rows of keys 
are exposed for entering the 


to 99) on the Lape 


(from | 
All other digits are operated by the 


formula number 


control proper. Below is a typical tape record 





75 6:1 8,010.3 8 
ee te 


The number 75 is the formula number typed in onet 
by hand (keys Across 


the top is the month, date and time at the beginning of 


remain depressed until cle ared). 


the cycle. The same information is repeated at the bot 
he side the for 
mula numbers are the bin numbers selected. To the right 
ol the set 


tom for the beginning of the next cycle 


are the accumulated weights in each hopper as 
recorded alter the feeding of each ingredient, for scales 
No. 2, 3 and 1 in order. Next to the bottom is the total 
weight delivered to all three hoppe rs 

The printing of bin numbers is controlled by contacts 
in each feed motor control circuit; that of the accumu 


lated weights by a servo-controlled computing mecha 


us 


Relay computing network applies proper 
scale constant and converts 8-4-2-1 bin- 
ary output of analog-digital converter to 
decimal form for printout solenoids... 


Analog to digital converter Readout 


Readout solenoid 


big. 6 Chassis view of analog-to-digital converter and asso 
ciated servo components, The converter proper is a Fischer 
& Porter “Digi-Coder” that converts shaft position into discrete 
electrical contact combinations by means of 12 aluminum code 
wheels that make and break twelve pairs of finger-type con 
tacts as the input shaft rotates 


big. 7--Chassis view of computing relay network 
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Fig. 8—Simplified partial diagram of 
analog-to-digital converter output con 
tacts and the three separate computing 
circuits controlling the printout sol- 
enoids. Only four binary contacts are 
shown, top left (8-4-2-1); twelve are 
used in all, the others being 10, 20, 40, 
40, 100, 200, 400, and 800, Contacts are 
wired to deliver a binary-decimal 
rather than a straight binary number 
(Whereas combinations of 8, 4, 2 and 
1 in straight binary will code any 
decimal number from | to 15, the 
cross connection made between 4 and 
8 limits the output of the section 
shown here to decimals from | to 9, 
and the output of all twelve contacts 
to decimals from | to 999.) To trace 
through the computer operation, as- 
sume the converter is delivering the 
decimal number 7; contacts 4, 2 and 
1 will switch to energize coils A 


B. Coils 1, 2 and 3 are 


and 
energized ac 
cording to which seale is in operation 
If seale No. | is operating, the only 
complete circuit made is through sol 
enoid 70. When scale No, 2 


operates 
one circuit is made through solenoid 
t. A second circuit is completed to 


energize coil G and, through its con 


tacts, coil H. This completes a “carry- 
over” circuit to solenoid 10, thus de 


livering a printed output of 14. When 


seale No. 3 operates, one circuit ener 


gizes solenoid 0.5 and a second circuit 


through coil F closes the circuit to 


solenoid 3 for an output of 3 Not 


) 
shown are a set of interlocking con- 


tacts that permit printing only during 
proper moments of the weighing cycle 
During printout, if no 

energized in a particular 


solenoid Is 


decade, a 
zero is automatically printed in that 
column. 
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nism. The total weight Is a function of the adding ma 
chine itself, 

Month and date printing is controlled by tap switches 
set daily by the operator. The time is recorded by a 
digital clock mechanism that also controls a digital time 
indicator mounted on the panel. Time and date circuits 
are luxuries as far as weight control, but highly neces 
sary for production records and scheduling. 

Punctuation marks are included in the type chara 


ters of the adjourning numerals 


Control Functions 
| hie ba “if 


parts 


divided into two 


The former 
Sand 4, the latter in Figs. 5-8 


from secondaries of a control 


control scheme can be 
weight control and weight recording 
is sketched out in Figs 
Dhese 
transformer in the 440-volt power circuit. The digital 
clock mechanism, bigs 


controls operate 


9, 10, is separately powered from 
the end user’s lighting circuit. 

Weight Control Components. As shown in Fig. 3 
the weight control system is basically a remote indicat 
ing servomechanism to which has been added a potent 
ometer balancing circuit for control of feeder motors. 
Three such servos are provided, one for each weigh 
hopper, with the synchro transmitters coupled to the dial 
head pointers. All servo components are standard or 
partially modified, except the electronic servo amplifiers 
whic h are Richardson designs 

The electronic control relay is also a Richardson de 
sign using a two-tube dual triode R-¢ coupled amplifier 
fed by a low impedance input transformer whose primary 


functions as a bridge in’ the 


potentiometer balancing 


emeuit Output is through an octal-based plug in relay 
whose contacts control the sequencing of a packaged 
stepping relay and its associated motor control equip 
ment 

Weight Recording Components. As shown in Fig 
», the data-logging function is initiated by a_ parallel 
servo utilizing the synchro transmitter of the seale in 
operation to rotate the input shaft of an electro-mechan 
ical analog-to-digital converter The converter output 
energizes the printer solenoids through a computing net 
work that applies the proper scale constant 

Scale No. 1 has a 10,000 Ib capacity, scale No. 2 will 
handle 2000 Ib and seale No. 3 holds 500 Ib. All three 
scales and the analog-to-divital converter are 1600 dee 
devices. The latter has an output range of O to 1000 in 
decimal form, depending on shaft position. With all scale 
pointers at 5 deg (% full seale). scale No. 1 would 
1250 Ib, seale No. 2-250 Ib and scale No. 3 


The analog-digital converter output for each 


indic ate 
62.5 Ih 


of these would be 125, thus requiring s¢ ale factors of 


10, 2 or % to be applied by the computer depending 


on the scale involved, to energize the proper printout 


solenoids, as shown in Fig. 8 

interlocking and Sequencing Circuits. Since this 
particular system controls a high-speed, high-volume 
process, a considerable amount of “judgment” had to be 
designed in to prevent unnecessary waste of materials 
Interlocks or 


(1) the material supply, (2) opera 


through improper batching. alarms are 
provided to check 
tion of the controlled equipment, (3) operation of the 
control itself and (4) the settings made by the operator. 
Some of the safeguards included are: 


1. Flow control switch in each feeder supply bin to 


90 


Digital clock is activated by I-rpm 
synchronous motor and limit switch . . . 


Hour Limit switch 


Ten minute 
advance Minute 


advance Synchronous motor 
advance 


initiate alarm when material supply is low. 


2. Limit 


switches on weigh hoppers, diverter and 
mixers to prevent initiating feed sequence with material 
still in hopper from previous batch, hoppers in discharge 
position, ete 

5 kimpty balance limit switch on each remote indi 
cator to prevent initiating feed sequence before pointer 
has returned to zero from previous batch. 

1. Timing circuit energized when main control is first 


turned on to prevent initiating any control action until 


all electronic components have had time to warm up. 


» An 


“improper setting” alarm that operates when 
ever a weight selection potentiometer is indexed and that 
is set lower than the already accumulated weight in the 
scale. This prevents skipping an ingredient but does not 
necessarily detect a wrong weight setting. 

Sequencing operations are supervised by solenoid 
operated stepping switches, the previously mentioned 
electronic control relays and a variety of timers brought 
into play at proper moments in the cycle. The steppers 
function to index each feeder selected in turn and start 
the associated feed motor. The electronic relays serve 
to stop each feed motor when the proper weight has been 
delivered to the hopper. The timers delay indexing for 
planned intervals to permit corollary functions to take 
place, such as mixing or printer operation. 

Motor Centers. Some 5! 


motors are controlled directly from the panel, with a 


squirrel-cage induction 


ELECTRICAL MANUFACTURING 





. . » with tandem-wired stepping solenoids to (1) index miniature lamps of 
visual time indicator and (2) control printer solenoids for automatic printout 


Fig. 9 (left)—Chassis view of digital clock mechanism for 
controlling the visual indicator (located top of left-hand panel 
section in Fig. 1) and energizing the printout solenoids to 
record the time on the printer tape at the beginning of a 
complete weighing cycle 


big. 10 (right)—Simplified diagram of digital clock. The 
l-rpm synchronous motor 7 makes and breaks a limit switch 
controlling the cireuit to the stepper coils. Steppers advance 


=— 


> 


one step each time they are de-energized. When minute stepper 
VM advances 10 steps, it completes a circuit to advance 10-minute 
stepper TM one step. Likewise on its sixth step, stepper ™ 
advances hour stepper H one step. Contacts M, TM and H 
serve to return their respective steppers to zero after a full 
sequence. Each stepper has parallel sets of contacts: one set 


> 


(shown) for the indicating circuit and a second set (not 
shown) for energizing the printer solenoids. The clock face 
(bottom) consists of stacks of Lucite squares, each etched with 
a different number. Each number is edge-lighted by its indivi- 
dual miniature lamp. Tied in with the clocks’s printout cireuit 
is a hand-set “calendar” circuit, not shown, for printing the 
month and day simultaneously with the time record 


ane eno 


total connected load of 156 hp. As recommended by 
Richardson, motors are totally enclosed, in ratings from 
] hp for each feeder of scale No. 3 to 30 hp for each 


mixer, Starters are magnetic across-the-line plug-in units, 





ranging from Nema size | to size 3. with manually reset 


thermal overload protection, Special interlocking con 
tacts are included for control purposes. Nine circuit 
breakers are provided to localize faults to one particular 
connected motor circuit 

Packaging, Wiring, Layout. lane! layout, while 
not graphic, groups all associated controls for operating 
simplicity and ease of programming. Pilot lights are 
provided to indicate operating state of each piece of 
controlled equipment. Likewise all settings are easily 
visible 

Inside, all components are grouped functionally both 
for ease of wiring and maintenance. Where possible, 


critical control and data-logging components are chassis 





mounted as pac kaged assemblies with plug-in cable con 
nections. With few exceptions individual components are 
either generally available shelf items or Richardson 
stocked assemblies 


Flexibility — Present and Future 


Ihe control system is designed for manual or auto 
matic operation. On manual operation the limitation of 
18 ingredients to a batch can be circumvented. In addi 


(Continued on page 290) 
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Group 34/36 


Encyclopedia 
of Electrical 
Insulation 


Solventless, Hardenable Casting — 


and impregnating Resins 


1 work-in-progress report on a major 


EN 


eles 
ele 


undertaking sponsored by the Interna 
tional Electrotechnical Commission. 


Prime target is the formulation of a bod 


OOO 
ele! »\6) 


of design engineering data that will facil 
itate on a practical level the selection 


of the optimum material for the specif 

(,ERARD ve SENARCLENS 
lice President and Chief Chemist 
W ORK 


insulating job in hand. Detailed “group 


Tue Swiss INscLarine Lio. Breitenbach, Switzerland 


charts” of property characteristics and 


comparative factors 


are reproduc ed in 
i (Encyclopedia of F 


ne 4 hen ; ae : ’ "i tee N, 1 { the Internationa } 
this report. 0 


Table !—Classification for Encyclopedia of Electrical Insulating Materials* 


(Numerals in parentheses identify related “Group Charts’’) 





1. Gaseous Insulating Materials (1 It. Liquid Insulating Materials in Their Final State (2 


tit. Solid Insulating Materials in Their Final State 


A. Materials Without Physical or Chemical Tran 


formation During Working Process B. Materials Undergoing a Physical or Chemical Transformation During the Working Process 


Materials without defined shape 
Soft kneadabic masses (3 
Powders, flakes, fibers (4 

“Filiform” (thread-like) materials 

a. Monofilaments and yarns, threads, cords 1. Cold joining 1. Materials solidified by physical transformation 

b. impregnated yarns, threads, cords (7 a. Pressure-sensitive adhesive films and sheets (17 solvent evaporation, gelation 

“Planiform” materials b. Pressure-sensitive adhesive papers and fabrics (18 a. Fusible insulating masses 

a. Films and sheets (8 c. Pressure-sensitive adhesive laminates (19 Without dispersed materials (fillers) (27 


Materials for wrapping or laminating and subsequent bond- 
ing of layers. (Materials of Groups 17-25 have a surface 
adhesive 


Materials for casting, embedding, impregnating or coating 
These materials are liquid, or fused for use, and are solidified 
during working process 


congealing 


4 


b 
€ 
d 
© 
f 


“Spaciform 


b 


Papers (9a 

Fabrics (9b 

impregnated and varnished papers (10a 
impregnated and varnished fabrics (10b 
“Planiform” laminated solid materials (11 
materials 

Non-laminated materials 

Ceramic products (12 

Thermosetting molded products (13 
Thermoplastic molded products (14 
Elastomers (15a 

Other “spaciform” laminated materials (16b 
Laminatod materials (16 


*Inteenational ble 


Hot joining 

a. Heat-sealing films and sheets (20 

b. Heat-sealing papers and fabrics (21 

c. Heat-sealing laminates (22 

Hot joining, adhesive with solvent 

a. Films and sheets with solvent-reactive adhesive (23 

b. Papers and fabrics with solvent-reactive adhesive 
24 

c. Laminates with solvent-reactive adhesive (25 

Joining by fusion 

a. Weldable films and sheets (26 

Joining by fusion and physical or chemical transforma- 

tion 

a. Films and sheets (26a 


are written). 


With dispersed materials (fillers) (28 
. Varnishes drying by solvent evaporation 
Without dispersed materials (pigments) (29 
With dispersed materials (pigments) (30 
c. Plastisols, solidified by gelation (30a) 
Materials solidified by chemical transformation 
ization, polycondensation 
a. Hardenable resins for pouring and impregnating 
Without dispersed materials (fillers or pigments 
With dispersed materials (fillers or pigments) (35 
b. Solventiess hardening putties (38 
Materials solidified by physical and chemical transforma 
tion (evaporation of solvent and oxidation, polymerization, 
polycondensation) 
a. Varnishes drying by evaporation of solvents and chem 
ical reaction 
Without dispersed materials (pigments) (31 
With dispersed materials (pigments) (32 
bh. Hardenable putties containing solvents (33 


polymer 


4 
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be doy 
+ with w ng temp 
» ‘ rng vores with th 
group. depends on the hardening aq 


tin hich 
4 


| Hk CHOICE OF AN EKLECTRICATI insulating material is 
becoming more and more difficult because of the many 
materials available, their rapid development, and the 
diversity of the electrical machines and appliances for 
which they are intended. The technical data related to 
each material do not always apply to the function for 
which it is applied. The weak points of these materials 
are often treated with circumspection. Finally, materials 
helonging to the same class, but varying greatly in prop 
erties, frequently have the same commercial designation 

These drawbacks were clearly revealed when the In 
through sub 
Technical Committee No. 15 on In 


classified these 


ternational Electrotechnical Commission 


committee 2C of 
Materials 
weording to their heat resistance, a term which covers 
both the stability and = the 


electrical properties at the temperature concerned hach 


sulating recently materials 


chemical mechanical and 
of these properties may be measured separately but it 
s extremely difficult to draw any practical conclusions 
from such measurements. As a result the lists prepared 
are based on estimates that in many cases could be 
questioned, 

The Swiss delegation to TC 15 thought that the ther 
mal classification of insulating materials or, more pre 
materials intended for the 
different classes. Y (90 ¢ 4A (105 C), E (120 
B (130 C), F (155 ¢ H (180 C) and C (over 180 ¢ 


could lead to errors in 


cisely, the list of insulatin 


specification and should 
placed by a manual showing not only the heat 
ince of an insulating material, which is but 
defined today, but also the other properties that 
be of design value 

The full committe MC 15) shared this vies 
recognizing the importance that such a manual might 
entrusted a workin 


have in equipment design roup 
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Range of Extreme Values 


Table li—An Explanation of the 
Graphical Symbols Used in the Group Charts 


had 


€ excellent 


The black segment represents the minimum character 


o istic 
hatched 


obtained with pecial qualiti 


obtained ith all: good products, while the 


egment represent the characteristics 
| 


maximum 
generally to the detriment of 


other propertic Phe hatched 


egment therefore denotes for 


» material of normal quality the variation of the characteristics 
vshich can be attributed to the choice of raw materials and of 
the mixture, to the manutacturing proce and partly to lactor 
ile yr nding on the use construction, etrenne during fabrication 


ind im ervic lt 

Phe purpose of these tals only to allow a comparison 
between insulating materials of the same or analogous group 
The ymbols have been chosen to facilitate the survey and the 
choice ol a speeorhy m erial hey do not corre pond to exact 
numerical values and should not be used for specifications of 
calculations. The signs take the place of adjectives. However, in 
order to permit a yiparison between different groups a table 
Range of Extreme Value is used in designing these charts, i 


included in some instance Intermediate igti« have been «o 


chosen a* to enable designers to estimate the behavior of insulat 
condition 


ng materials under ervice 
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Group 13. Solid Three Dimensional 


Thermosetting Insulating Materials 
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Working Group No. 5) 
reported in these pages 
the 

This 


countries, 


As already 


Was ce sip 


with its preparation 
(7,2) this 


bene ye lope dia of 


manual 
Klectrical 


up ol 


nated as 
Material 


Insulating 


yroup Was mace representatives 
with the author functioning as the 
chairman. and including T. W. Dakin of Westinghouse 


ind K. N. Mathes of General Electric as USA members 


This article provides a “work-in progress report coy 
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” 


5 Rewntonce_ te oe 
| € le |e E/E [>| ~|~/€ 


= 


elelcleiee 


ESe 
BEES 
c\¢\~le) 
+|ele|elele|=|~ 


elel> 
Cele lol 
coheed 


| >>| >| >| 

olcle|- eee 

ttt | 

ole|cloleeiele 

PETE 


rle| ol ole olol > 
enecee 
elelelleele 


| 

el -[-|>[>] | 
Ole le >| | 
clele|elel~ 


the work of this 


ceived the full approval 


erin recently r¢ 


yroup. The results 
of the TEC at the 1956 meetin 
at Munich. The first thing that the encyclopedia working 
yroup had to do was to make a classification of insulat 
the benefit 


equipment 


ing materials for primarily of engineers 


for The 


could not be limited to the chemical composi 


responsible design classification, 
therefore 
tion of the insulating material, but would have to be 


based on its principal constituent (mica, synthetic resin 


ELECTRICAL MANUFACTURIN( 





ELECTRICAL 
INSULATING MATERIALS 
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Group 3) 


Insulating Varnishes Containing a Solvent 


Drying by Chemical and Physical Processes 
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etc.) or on a specific property, if the practical intent ence Of solvents, pirgments, ete 
of the encyclopedia were to be achieved. It was decided \ preliminary report on this classification was alread 


wecordingly to classify insulating materials as follows published here as noted. (J) Table | reproduces it in a 


|. Their final state as used in the end equipment simplified form. This classification makes it possible to 


(solid, liquid or gaseous). distinguish between 40 groups of insulating material 


) 


2. Their function (coating. embedding. varnishing kach group combines materials that have in common 


etc.) the fact that the ire used in the same way, that they 


}. Their state when used and. therefore. the ) idergo a similar char during use, and that their final 


cations or fabricating methods. state is identical. On the other hand, their physi« al and 


}. Certain peculiarities that influence their use chemical properties may be very different 
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Group 16 





Solid “Spaciform” Laminated Insulating 









Materials 
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lwo insulating materials that are chemically identical Any one group, therefore, will contain all the insulat 
but are in a different state when used —for instances ing materials that may be used for a specific purpose 
one solid and the other liquid —are not classified in ind it is on one of them that the design choice should 
the same rroup sines they are not employed in the same fall. Each yroup contains about twenty insulating mate 
wav. Similarly, two insulating materials that are en rials, sometimes more lo facilitate selection it was 
tirely alike for instance micaceous tapes--are not in decided to prepare tables showing graphically the chief 
the same group if one contains a solvent and the other characteristics of the insulating materials vroup by 
does not, since their use calls for different processing and roup. -he tables that are reproduced here, somewhat 
application tec hniques edited for space considerations, have been selected from 
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sumed their final form, but they clearly 
lt bye that the 


materials are shown the 


some forty tables prepared to date have not as 
reveal oul 


ol the 


cirele, 


ait 

insulatin 
the black 
the properties which can be 
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will seen properties 


in form of a 
sector of which represents 


all the 


designation, while 


obtained insulating materials bearing 


the shaded 
those obtainable with special qualities 
of the 
bility, 


with 


same sector represents 
Although the 
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the tables to be 
publication is necessary 
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ust 


bars as symbols have ady intage easier readi 
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show at a glance whether a material is ony 
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Group 22 
Hot-Bonding Laminated Materials 


for Winding or Flat Application 








lhe following plan was considered the most 


for the monographs 


favorable 
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Insulating materials as a whole will call for five or 


six Ly pes ol monograph These will be prepared as soon 


is possible and then sent as examples to the principal 


manufacturers of electrical insulating materals with a 


request that they prepare similar monographs for each 
of the data 


will form the basis for the definitive monographs. 


insulating materials they manufacture. These 

The value of the monographs will depend largely on 
the information given in Section © 
with the 


“Practical experience 


insulating material.” A survey will be made for 


such data among the principal users of insulating 


materials 

echnical Committee No. klectrical 
Materials expressed its conviction at the 1956 IEC meet 
ings in Munich that it will be possible to complete the 


1S on Insulating 
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ELECTRICAL INSULATING MATERIALS ; insulating materials of this group ore thermoplostic, ie they become soft with increasing temperature and 


regain thew orginal hordness on cooling They are mostly isotropic, i.e. their properties are practically the some 


Comparative table m all directions 


Group 14: brvery Thew thermoplasticity permits the manutocture of objects of all shapes. generally obtamed by wyecting the heated 
material into a cold or lukeworm mold. the form of which is token by the thermoplastic material on cooling 


Solid “Spaciform” Thermoplastic Nonlaminated Insulating Materials Extrusion of compression molding of tubes, rods. profiles (sections) and sheets is also possible 
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AMMONIUM ADIPATE 
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eee 
POLYVINYL CARBAZOLE 
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gum A filled cucle signifies 
«@ half fled thet 4 only 


at 0 dow ne nt well 


first encyclopedia in a relatively short time. Nevertheless Cited References 


only hard work on the part of all the national committees lnternsttetel Gtandes nsulation, Motors, Compon 


will give it an adequately wide basis; that is, will en Evecrricat, MANUFAC November 1954, p. 126. (S« 


ible it to include the insulating materials manufactured tion by K. N, Mathe iting Material 
Ne ternationa . dare here ‘ t 0 
in the various countries and to indicate their physic al w Internatior trical Insulation 
Dexter, ELecraican Ma ctober 1956 
ind chemical properties according to the national speci 


fications to which the equipment designer is accustomed 

We consider that the services that the “Encyclopedia 
of Electrical Insulating Materials” will be called upon 
to render will fully justify the full international effort 


No. 202 


required to produce it 
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Propeller Fan Orifice Design 


The performance ola propeller fan 1s radically affec ted by the design and dimenstons 


of the orifice. Here are design techniques to achieve optimum air-moving efficiency. 


ANWAK A. ATALLA lhe design and dimensions of the orifice can afleect 


Product Development Engineer radicall the performance ol a propeller fan the rate 
Pite Tomnincron Mantracronine COMPAN) of air flow and difference in static pressures at discharge 
Dorrington, Conn and intake for a given impeller speed Because the orifies 


is thus a critical element of the air-moving unit, per 
formance figures on propeller fans in impeller manufac 
turers’ literature are based on tests using orifices of 


specified types and dimensions. Particular types of orifices 


THE PROPELLER FAN IS THE MOST COMMON TYPE of axial are recommended by the manufacturers to provide opti 


ai impeller in use today. Its function is simply to move mum air-moving performance mn propeller lan appli a 


air from one space into another by creating a pressure tions for which the impeller itself is designed. If the 


differential. By definition, the spaces on the intake and orifice is physically adaptable in a particular application 


discharge sides of the propeller fan are physically isolated ind desired performance can be obtained, the engineer is 


so that all air flow between the spaces 18 through a flow wise to accept the recommended Ly pe and dimensions 


orifice (differentiated from a metering orifice) which On the other hand, there are occasions where performance 


partially encloses the fan requirements can better be met by selecting a different 


100 


Hic AL MANLFACTURI 





type of orifice or adjusting its dimensions. Thus, the 
engineer responsible for selecting propeller fans and 
evaluating their performance may find it helpful to know 
the basic types of orifices and how they affect impelle: 
performance. 

Types of Orifices. |hree basic types of orifices for 
partially enclosing propeller fans are shown in Fig. | 
lhe sharp-edge orifice is simply a circular opening in 


the plate or wall separating the intake and discharge sides 


The cylindrical orifice is a cylindrical duct partially 


enclosing the propeller fan. The length of the duct varies 


ttthough there is very litthe reason for a duct that extends 


hig 5 


curves for propeller fan 


Pressure - flow 
in a sharp-edge orifice 


with 0, 1.8, 5.0 and 


per cent tip clearance 
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beyond the intake edge of the impeller blades. lwo 


Variations ol converyin ort os afte the cone and bell 
mouth, The rim of the bell-mouth orifice comprises a 90 
Although both con 


air flow into the propeller fan in 


deg segment of constant radius R 
verging forms guide 
the same manner, the bell-mouth orifice is preferable in 
virtually all applications: of the converging type, partly 
because of lower cost. More importantly, however, the 
curved leading edve of the bell mouth (rather than the 
Core edge) provides Trhaore streamlined flow 

In all types of orifice, the blades of the propeller fan 


project through the orthee in the direction of au How 


Fiow rote 














For example, a cylindric al orthice is placed on the intake 


) 


side of the impeller, as in position A in Fig. 2, rather 


than on the discharge side in position C, which is ex- 
tremely inefficient. In either position, whatever the length 
of the orifice, the impeller functions as a propeller fan. 
In position B, on the other hand, the blades are entirely 
enclosed so that the fan actually becomes a_ tube-axial 


impeller. 


Factors Affecting Performance. 
The four 


affect the performance of a propeller fan are: 


factors in the design of an orifice which 


1. Clearance between the impeller blade tips and the 
orific ec. 

2. Axial depth of the orifice. 

3. Position of the impeller in the orifice 

| ype of orifice. 

Tip Clearance. The gap between the blade tips and 

orifice allows the leakage of air from the high-pressure 

discharge side of the propeller fan back to the low-pressure 

intake side of the fan 


there is a drop in flow rate for a given pressure difference 


\s the tip clearance becomes larger 
between discharge and intake. To achieve optimum pet 
formance, it is then desirable to provide minimum 
clearance and eliminate leakage as much as possible. It 
has been found that a tip clearance of 1.5-2.0 per cent 
(defined in Fig. 3) results in impeller performance very 
nearly equal to that for zero tip clearance and yet permits 
production with commercial tolerances 

The performance curves in hig 3 give statu pressure 
as a function of flow rate for the same propeller fan 
operating at the same speed in four sharp-edge orifices 
with tip clearances of O, 1.8, 5.0, and 7.5 per cent 
respectively. Note that the reduction in flow rate at larger 
clearances is proportionately greater at lower static pres 
sures and in the range of the stall-recession dip, dropping 


Reduced leakage at high 


pressure operation is due to the air sealing effect of the 


rapidly at higher pressures 
radial air velocities produced by the increased resistance 
to flow. 

Orifice Axial Depth. The axial depth of the orifice in 
turn depends on the type of orifice. A sharp-edge orifice 
has virtually no axial depth. There is negligible change 
in impeller performance for cylindrical orifices that ex 
tend slightly beyond the intake side of the impeller blade 
although too large an extension reduces performance 
A cylindrical orifice whose axial de pth is such that the 
blades project more than about 30 per cent of their axial 
depth through the intake side of the orifice approac hes 
a sharp-edee condition and does not take full advantage 
of the evylindrical form. Because minimum total axial 
depth and minimum duct material are both desirable, it 
is then logical to set the intake sides of the cylindrical 
orifice flush with the impeller blades. The performanes 
of a propeller fan in a cylindrical orifice can be slightly 
improved by directing the air flow with a bell mouth added 
to the intake side. 

The axial depth of a bell-mouth orifice is. 
equal to the radius R in Fig. le. The pressure-flow curves 
in Fig. 4 show the effects of bell-mouth radii that are 0 
10, 15, and 20 per cent of the blade tip 


diameter. The corresponding curves for static efficiency 


of course. 


(sharp edge), 


in the range of usual operation of propeller fans are also 
given. 


A bell-mouth radius of 10 per cent is recommended 
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\bove this figure, the axial depth gets unnecessarily large 
since there is negligible change in performance of th 
propeller fan. Below a LO per cent bell-mouth radius, the 
flow-smoothing effect of the orifice curvature is reduced 
so that static ethciency is lower, 

impeller Position. [he axial position of the impeller 
affecting the 


performance of a propeller fan. In our continuing labora 


in the orifice is the most critical factor 


tory studies of orifices and their effects on impeller pet 
formance, we have found that there is a particular im 
peller projec tion on the discharge side of the orifice which 
will result in optimum performance for a propeller fan 
with any of the three types of orifices. Referring to Fig 
|. the optimum ratio of blade depth exposed on the 
discharge side of the orifice (AX) to total blade depth 
(X) is about 1:3, representing a blade projection through 
the orifice of from 30 to 35 per cent. 

The pressure-flow characteristics of a particular pro 
peller fan operating at seven different projections (from 
to LOO per through orifice are 


eent) a sharp-edge 





eflicieney, 


big. 7--Static pressure Ps, flow rate QO and static 


in per cent of the maximum obtained in the recommended 
operating system, as a function of per cent projection of a 


propeller fan through a sharp-edge orifice 


riven in Fi >» “The iriation in performance character 
istics with propeller fan projection in bell-mouth orifices 
is similar to that for sh inp-edge orifices. In the range in 


which prope ler fan 


ire recommended for operation, the 


curve for a 34 per cent projection ts highest. At projec 
tions greater than 33 per cent the stati pressures at 
lower flow rates near shut-off are higher but drop off 


very severely to extremely low values 

The four performance curves in big. 6 show the effect 
of varying impeller projections through cylindrical 
orifices. Curves for static eflciency are also given in the 
ranyve of recommet ded ope ration While thie Curves ove 
high flow rates 


lap at very near free flow, the dip at the 


stall recession becomes shallower as the projection in 
creases from 0O to 344 per cent where it has virtually 


10% 
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big. 6 Static pressure as a function of flow rate for an axial 


moupeller in each of the three position A. B, and € in 
) 


hig 


disappeared The stall-recession dip 4apain appears above 


the 33 per cent projection. The curves for static efliciency 


show that the higher 


sLalic-pressure characteristics at 


2 


lower flow rates for projections over 33° per 


cent are 


whieved at a reduced efheiency. The elimination of the 


> 


stall-recession dip at a 33 per cent projection is helpful 
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big. 9 Performance curves for ‘ tutie pressure b) impeller 
horsepower, and ‘ tatie efficiency of a propeller tan in 


sharp-edge evlindrical and bellemouth oritiece 


in applications where it would be advantageous to operate 
i particular impeller in that range as long as the associated 


instability can be avoided 


Sensitivity of impeller performance to position in the 


orifice is further demonstrated in big 7 These curves 


. flow rate VY, and static efficiency 


in per cent of the maximum obtained in the recommended 


rive static pressure P 


operating system, as a function of per cent projection ol 


the impeller fan of Fig. 5 through a sharp-edge orifice 


[he curves indicate that optimum pe rformance is attained 


vith fan projection of between 30° and 35 per cent 


kiheiency and static pressure drop 20 and 25 per cent 
projection, As the fan itself is 
placed further through the orifice beyond 35 per cent in 


intake 


extremely poo! until at 100 per cent propection the static 


respectively, for zero 


the direction of air flow the conditions become 


elheiency is about 30 per cent 

lhe reason for locating the 
side of the 
\ 12-in. propeller fan has been tested under identical 
conditions in the three positions A, B, and C (Fig. 2) to 
determine the 
tion of the 


impeller on the discharge 


orihice as stated above is evident in hig oO 


relative characteristics 


impeller into the intake 


operating Projec 
side of the orifice 
(position ©) clearly results in lower static pressures, an 
irregular 


performance curve. and a pronounced stall 


recession 


In position B. where 


the impeller does not 
project on either side of the orifice (tube-axial impeller ) 
the static pressures are higher than for position C and a 
stall recession remains at a higher pressure. In position 
A. on the other hand, the performance curve is virtually 
linear and static pressure ts highest of all three positions 
shut-off to free flow 


clearance was the 


from For all three tests the tip 
recommended 1.8 per cent and in 
positions A and C the projection was 30-35 per cent 
Type of Orifice. The relative performance character 
istics of each of the three with 


propeller fans are shown in the curves in Fig. 9 for static 


types of orifice used 


pressure impeller 


horsepower and static efficiency In 


each case, the impeller is being tested at the same speed 
ind with the recommended 1.8 per cent tip clearance and 
-5o per cent proyection through the discharge side of 
each orithies 


Lin the 


power the 


curves for state 


pore ~slilé horse 
bell-mouth orthes 


characteristi 


and impelle I 


exhibits a slightly curved 


below and a 


quite linear characteristic 


above a comparatively deep stall recession The sharp 


edge orifice produces a very steep linear rise to a shallow 
to the shut-off 


Phe performance curves with a « vlindrical orifices 


tall recession and then a flattened curve 
pressure 
ire practically linear, with no evidence of a stall recession 

Unless it is of particular advantage to avoid the stall 
9 indicate that there is 


usually very little difference in the performance achieved 


recession dip the curves in bi 


with the sharp-edge and cylindrical orifices for propeller 


lans operating at high static efficiencies just below the 


stall recession. However the 


sharp edge orithee costs 


less than the cylindrical Ly pe The bell-emouth orifice has 


higher statv 


pressures and static efhciencies in the ree 


ommended operating range and at 30-35 per cent proyer 
tion and therefore is most frequently specified Where the 
engineer plans to run an impeller 


al an opet iting pont 


other than that recommended i sharp-edue or evlindrical 
orihiee iY a projection other 


both should be 


than 30-35 per cent or 
evaluated with the help of the manufae 


turer 
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Digital Codes 
for Numerical Control 


1 concise survey of coding systems applicable to numerically pro 
grammed mae hine tools, compulers Upervisory control or digital 
readout data-logging equipment from the early Baudot code for 
printed telegraphy to the recently developed Gray code for shaft 
positton analog to-digital converters. Special emphasis is placed on 


self cher king codes lor reliability 


bac NEW FOR OF COMMUNICATION has required i nin with the written word. The choice of which to 
coding system adapted to its own needs, modified some use depends on the application of the information. rn 
what from that used for its antecedents. Such has bee: coded form 
true for the semaphore televs iph wireless telegraph and Language Limitations. |i the bewinnin ol civilize 
dial telephone. Such has also been true for the punched tion, picture writing developed on the basis of a pieture 
card business machines of IBM Sperry Rand, ete. kor of the thin represented In time these yinbols became 
each of these has evolved a specialized system of digita ss and less recognizable as a picture, and developed into 
codin But because of their unive rsality of applic ilior j rt < arbitrary character lhe next ste p wa tive 
these sper ialized codes have become fairly standardized : irre of a much smaller number of mbols to stand 
ina widely recognized ql ( unds ind the ilphabet evolved (Lombina 
Newcomers to the scene such as numerically pre ons oO 26 lett of the English alphabet may le 
unmed machines, special purpose computers, and digita 0 o written code o express the Outrets that 


lata-logging devices are also new forms of communica horm 


tion requiring their own coding systems. But because the But such written |e 
ive apt to be “one of a kind” designs. there is no « wap he te pre or mechani 
universal coding system apply able to this new lass o! ner dso in the ‘ or tT communicate 
itulomation age devices. Instead each poses its ow! isual tele raph f hore t Was necessal 
codin problem But the solution can ene rally be foun com hior ol the tim ad capalal sof the 
using or modifving one or more of the followin " ims te tand for letter 


technique- that have evo lo the ears. iv Morse Code. When the electric tel raph wv 





Letters: 


Figures: 


ABCDEFGHIJKLMNOPQRSTUVWXY Z (2) (3) (4) (8) (6) 
-~?s$3Ste&£LB'().,.,9014(1)57;2/6" (2) (3) (4) (5) (6) 


. = ee © #8 
Sprocket eee ° 


holes . Fes 


(1) Bell (2) Space (5) Carr. Return (4) Line Feed (5) Figures (6) Letters 


Fig. | 


infeed tape for printing telegraph punched with Baudot code of Table | 


Each column of holes from top to bottom 


represents the I's from left to right in the equivalent binary number 


the same necessity arose, and the first electrical coding 
system was deve loped This system was originally designed 
for electrical recording on a paper Lape using a magnet 
to operate a pen, and so producing a mark on the moving 
tape when the electromagnet was energized. The system of 
long and short marks, or dashes and dots, and the spaces 
between, formed a code that could be read visually and 
transcribed into ordinary written form. It was soon found 
that the sounds from the operation of the recorder could 
be read by ear, and the message transcribed directly 

as Morse tele graph 


code, or in modified form as the International code for 


This code is still in limited use 


manually ope rated radio tele vraphy It is a time sequence 
code: the means used can have but one state at a time, on 
ov off. Time is used to secure two basic elements, dots 
ind dashes, while time of interruption, or length of space 
is used to differentiate the short interruptions between 
marks in a code group or symbol and the longer space 
hetween groups of symbols or words 

Many attempts were made to mechanize this system of 
telegraphy, so that a written message could be produced 
without the need for a skilled operator to translate from 
Morse code 


operation was unsuited to this. and the successful de velop 


The code that had been de veloped for manual 


Oy TERRE AION A NN IC A RE SORE ON IES i TIPE 


What is a Digital Code? 


A oirrat cope is taken herein to mean the represen- 
tation of some number letter or other symbol by a 
particular combination of elements. These elements 
may he marks or hole in a paper taypre or card aun 
electrical condition of a conductor state of a relay 
or magnetic core or the contacts closed in a ewitch 
ing network While the word “code” ean be loosely 
ipplied to a coding system, it is also used specifically 
to mean each discrete combination of elements, Thus 
while the English language can be broadly classed 
an 6a code the spelling af a particular word is a 
specifi code Like wise the eight possible combined 


«tutes of three relay elements are each a separate code 


ment of the printing telegraph required the development 
of a new code. 

Baudot Code. The printing telegraph code, usually 
associated with the name of Baudot, is a time code in 
that the circuit can only be in one or two states at any 
instant. The code group used consists of five time inter 
vals. Two other intervals may be used: (1) a make 
it the end of the sequence of five (to stop the distributor 
which connects the circuit to five relays or electromagnets 
in succession at the end of a code group of five), and 
(2) a break o1 space pulse following (to start the dis 
tributor through the next code group of five time inter 
vals) This method of operation, known as start stop 
makes synchronism between the sending and receiving 
distributors easier to maintain. but these pulses convey ne 
message information 

Sim there are five code ele ments eit h of whit h may 
have one of two possible states, space, or no current 
ind mark, or current on, there are 2° or 32. possible 
ombinations or codes However the all-zero code wher 
there is no current in any of the five code elements. is 
iot a desirable one to use 

Since the binary number system uses only 7] and 0 as 
ligits, any of these codes can be written as a 5-digit 
binary number, using 7] for the mark condition, and 0 
for the space ¢ ondition. (17)* The Baudot code for print 
ing telegraph systems as used in the United States is 
riven in Table I. In the first column is the binary num 
her equivalent of the circuit conditions during the five 
the othe: 
resulting. This 


<ystem uses a shift feature to increase the effective code 


time intervals that make up the code elements 
two columns give the printer operatior 
apacity. Following the transmission of the code //0/1 
w Figures shift. the characters printed will be those ir 
the ‘ olumn headed Figures If the symbol J1J1] or 
Letters shift is sent, all symbols printed thereafter wil 
be those in the Letters column. Where typewriter key 
boards operating a perforator for a paper tape are used 
the tape produced is as shown in Fig. 1] 

(Note that the Letters shift may be used to rub-out 
in incorrect letter; back feeding the tape and strikins 
Letters will cancel the letter erroneously written and 
end Letters shift instead. If already in the Letters state 


| nomera parenthesis refer to ¢ References at end of teat 
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Table |——Baudot Printing Telegraph Code 
—ooI——IyIyx—_Iy ll ———  — SSS 
Binary equivalent Letters Figures 


00001 
00010 
00011 


00100 
00101 
00110 
00111 


01000 
01001 
01010 
01011 


01100 
01101 
01110 
Onin 


10000 
10001 
10010 
10011 


10100 
10101 
10110 
10111 


11000 
11001 
11010 
11011 


11100 
11101 
11110 
11111 
00000 


5 
coy return® 


T 
Coney return 


Space 
2 


z2x2 


c 
s 
2 


Line feed* 


xoOc ¢.<> x"<@2 DONM <OvV—- OBr 
$ 


(not used) 


*on page printout; comma on tape printout 
‘on page printout; period on tape printout 


this produces nothing at the receiver. Hf originally 

the Figures state, this shift must be reset after rub-out 
The tape shown has five code positions. A hole is 
punched corresponding to each / of the binary numbet 
ce scriptive of the code The code transmitter raises sens 
iwainst the tape. and if a hole is 


Inge pins present, the pir 


A4OABCDEFGHI JKLMNOPQH 
peeeeeeee 
peeaeiin 


® J0O0COOODOO8 


811111111191 


Fig. 2 


with alpha-numeric code of Table II 


Susiness machine card punched 


passes through and closes a contact inside the trans 
mitter housing. If no hole is present, the pin is held 
against its loading spring and the corresponding contact 
is held open. In telegraph use, the sending distributor 
rotates and connects the contacts from code position | 
(top row of holes) first to the line, followed by the con 
tacts from position 2 and so on. In start stop operation, 
after the contacts of the Sth code position (bottom row) 
have been connected to the line, the distributor is stopped 
by a line closure and the feed magnet is energized after 
the sensing pins have been released Then the tape ts 
advanced to the next step, the sensing pins brought 
against or through the tape, and the sending distributor 
started again. 

In local circuit applications, as for the control of 
automatic machinery from printer tape, the distributors 
may be omitted and the five leads from the transmitter 
wired direct to the decoding relays or other control de 
vices. Printing telegraph components are in use in many 
control and computer applications. Digital information 
recorded on tape has been used for a number of machine 
Printers have also been used as read 


The sé 


always use the standard printer 


control functions 
out devices for a variety of computer systems 
applications do not 
code W here only numer te al digits are involved, in the 
form of decimal digits, a four-element code may be used 

Punched Card Systems. his is a relatively simple 
form of coding first developed by Hollerith and sine: 
carried to a high degree of perfection by the work of 


IBM, Sperry Rand and others 


) 


The typical card as shown 
in Fig has a series of 80 code groups consisting of 12 
column, the top two « ode elements 


Below these, there are 10 


code elements. In any 
may be designated A and B 
more code elements, designated 0 to 9. The holes are 


vertical rectangular slots. Readine is usually accom 


plished by 


code groups as the car passe 


a set of brushes that wipe along the vertical 
through the reading posi 
to hole position in the 


tion: shaft rotation corre ponds 


column. The commonly used code is shown in Table II 
lhis code 
decodin 


system is particularly adapted to simple 


ind to the direct control of iddition subtrac 
tion, or printout mechanisms 
Possibilities of Error. [hv 


punched 


printer code and the 
card codes so far described are not free from 


the introduction of error by cireuit failures. However 
ives tmmor error 1s easily 


letter i ‘ 


in the case of clear text me 
detected ince thi vill 


isually be 1 wrong 


Table ti—-—Typical Punched-Card Coding System 


Holes 
punched 


Holes 


punched 


Holes 


Symbol punched 


Symbol Symbol 
C 
D 
E 


F 


= 
~~ 


B6 
B7 
Ba 
B9 


sO Uv 


02 
03 
04 
05 


_ 
c=a4 oe 


06 
07 
08 
09 


N<xX<=s < 





word, But when proper names, numbers or letter codes 
ire sent. no such check ts possible In some cases. the 
name. number or code word is sent twice, once in the 
message and again at the end 

Similarly, in’ some computers, a problem wall be 
orked twice. If the same answer emerges, it is concluded 
that the result is correct. Another variation is to send an 
inverse problem through; if data originally supplied 
should be recovered, a correct operation 1s assumed, The 
repeats, or the duplicate operations, are redundant, and 
are used only as a check. Any checking means will be 
found to involve some degree of redundancy. The ae 
signer, and the applications engineer, must make a de 
Cision as to just how much is worthwhile in redundanes 
ol various types to secure accuracy 
function of the probability of failure 

Self-Checking Codes. [his need to detect 
efliciently led to the development of the codes described 


and this in turn is a 


ria 


as self-checking typ These codes were first used for 
high peed number transmission in dial telephone 
tem They are called 


aye 
elf-checking in that operation ol 


awrony element or failure to operate of the proper ele 


eymbol. In telephone 
systems, for example. failure during 


will result in a bu or other 


ment wall produces i meaningless 


a dialing operation 


special signal rather than 
connection to a wron number 


All self-checking codes have 


as additional element 


some degree of redundancy 
ire required to perform the check 
ing function. There are three main types of codes: the 
vertical parity check, the so-called M-of-N code and the 
more recently de veloped horizontal parity check 
Vertical Parity Check. Ax shown in the printer code 
of Table I any ope rated-and-released or marked 


unmarked situation in a 


ind 


group ol code elements can be 


described in terms of a binary number of as many digits 


as there are elements in a code ‘roup. The number of 


, 
1's ih any binary number Is necessarily either even of 


odd. By adding a superfluous digit which is not read 


1 out 
the transmitted code can be arranged to always have 


either an even or an odd number of I's itt the whole 


number, including the check digit. (2) 


bor example the top row of the tape shown in Fig. 3 
has a hole punched every time there is an odd number of 
holes in a vertical column of the 


actual code messace 
An even odd checking circuit 


similar to that of Fig. 4 
‘ 1 be ine orporated ine the Lape re aders 


M-of-N Codes. Ihese ari codes in which M and only 
V clements out of a total of N 


code elemse nis are ope rated 


at any one time. Figure 5 shows a previously published 


circuit in which will provide an 


output only when just 
) 


ob input element- operate 


>) This code has a « ipa 
itv of 10 value 


with 5 code elements compared with the 


code PrOUpSs pe ible if ill elements were permitted 
lo operate However. the « pacity could be 
15 codes and still retain its self-checkine 


itilizing 4 out of 5 elements 


increased t 
character by 
is well. A’ single error 
positive or negative. would result in either 1. 3 or 5 
clements operating. To get a wrong combination of 2 or 


L elements would require a double error 
In any M-of-N system. a single error will result. in 


in unused combination of M lor M lL elements. More 


than one M can be used for a particular group provided 


they differ by an even number. If the various M’s ar 


odd numbers such as 1, 3, 5 ete.. a single error will result 


mO. ?. 4. 6 et elements operatin 


108 


hig 
chee 


syste 


big 


k 


b our-trac 


lo keep the 


capacity 


4 . 


k coded 


is eight 


Redundant conta 


even-odd parity 


checks 


lupe 


number of 


bealigal 


“Ww 


holes in each column 


ith top row use 


d 


code counting the 


a code group of 


(Code-carrying contacts 1 


parity 


even 


O00 code 


relay ~ for 


rot 


shown) 


M-of-N vs Vertical Parity. |i the case of 


rien 


(Hn 


there are 


\ negati 


; four | ol ] codes: 


ve errot 


will 


sult in all zere 


ys 


L ele 


LO00, OLOO, OOLO and 


while a 


positive error would result in 2-of-4 combinations, which 


would not be 


thon 


usal 


mother 


usable 


OlI1, LOI, 110 


code ore 


Ups. no 


I and 


ne of 


There are 


1110. 


also four 3-of-4 combina 


This is a total of 8 


which can be converted to 


used code by a single 


With a vertical parity check system using 4 elements. 
and the 


is | 


foul 


a 


th 


Proupes 


(Oi fo] 


bein 


| ; 
! ) 


three w 


ould 


he 


a parity check element 


OV000 


() 00] 
(OV 110 and 


code element 
This also giv 
1,010 (1) 100 


. 


ts 


‘ ode 


(O\01] 


(Ji777 (the number in parentheses 


the check digit used to keep the digits. in this case 


even 


\s tabulated in 


ible 


ith 


te 


svstems 


Actually 


I eiven 


ipplie ation 


lor example 


hy counting the number of pulses 


the (0) 000 case is objec tionable so the 


parity check system has a usable capacity of 7 codes, 


Table 


total number 


the same for both vertical parity and M-of-N self-check 


to setu 


? the 


if code element 


. 


registration in a code 


Il}. the number of codes avail 


ibout 


The choice of which to use depends on the 


s rou} 


in a pulse train, the 


VW-of-\ code presents serious difficulties. But if input is 


take 


niroman 


umber « 


if terminals, 


equal in number to 


the register capac itv of the code froup, relatively simple 
the 


diod 


roup 


cal 


networks 


can be 


only one of tl 


l bye cari 


ied out 


elements are used, or 


ystems, or int 


elay SVs 


arranged to operate 


code 


1e terminals is energized. Check 


by relav contact chain 


tems 


voltage basis in 


it 


relay 


electronic 


A relay chain for detectin: 


how many of 5 elements have ope rated is shown in Fig. 6 


Recent desiens have employed both the parity check 
method and the M-of-N method. In one form of pune hed 


tayn 


used 


machine 
to 


eonves 


tool cont 


radius 


‘ han 


O-digit: binary 


information 


number is 


ina 


| 


{ 


On 





big , Lypical 2-out-of-5 relay cireuit for decimal 
Output is obtained when any two and only two code relays 
operate, as tabulated at right. Registration of a false 
equires i double error 


conversion 


number 


code element is used to provide parity check lhis sys 


tem uses an {-track form of perforated tape. and takes 


two successive lines to conve trite 


~~ +e en ¢ 


rmation ato an one 


* 
; 
, 
’ 
a 
* 
, 
> 
. 
7 


eading hig. 6—Checking circuit 


A 4-0f-6 code has been used in some recent IBM de son determining how 


many out of 5S-code re 


+> -e2 2) €2) oF © 


signs. The large capacity of this code (70) makes it lays operate for a given 
capable of representin the numerical and alphabetic il code 


digits as well as special codes for programming or sé 


quencing Ihe latter are basically the same as the shift 
codes ol the Baudot code 


Horizontal Parity Check. | his more recent variety Table mag vec he — Parity 
f self-checking codes permits full utilization of all code Se 


elements, but does require some additional mechanism 


ind a redundant code in the message proper. (4) It can 


No. Parity 
be best visualized as a modification of the Baudot codin of M-ot-N Code check, 


' | | ft code avail- 
system whereby atter an arbitrat ele- Mi Available code by M values) * able 
oO} ments values codes** 
in a horizontal row either odd or even N used d 3 f 7 8 Total N-1 
lor example, if a check code is to be sent afte 

i message codes. the 
CHICAGO would be 


number of codes ha 
heen sent a check code is sent te make the numbet 


j 


revel 


entation of the 


sp ikin the Js it I ( of the binar 


even number. This can be ac ompli hed by usin 
state counter cireuit for each place ol the binar 
which would be energized to send a check code 


if ivbitrars number of messave code s had been aent 


i detected) errot rowevel the particular 

















































































































































































































































































































ot roup at fault will not be located. Only the block 
of codes faulty digit can he 


ind a double failure in any place will 


containing the identified 


vO undetected 
The horizontal parity check is best suited to relatively 

long sequences of digits, as in a telegraph message bor 

1 short series of digits coding widely variable numbers 


m in telephone dialing it is less readily idaptable 


Table 1V—Equivalént Decimal, Binary _ 
and Gray Code Numbers 


Straight binary 





Decimal number 


number (Gray ) 





2 eNnouw 2wn-co 
2 
$ 


Supervisory Control Codes. Ihere ar 
adapted lo 


anothe I 


roup of codes telegraph transmission and 
inherently low in 


speed compared to the high speed Op 


eration ino many computes These lower speed codes 


aprabole ol transmission over round return wire lines 


vw through voiee-frequency carrier channels have beet 
used in several railway applications 
The first of these was developed flor selective callin 


of railway station Inv thi 


system. there is always the 


same total number of impulses separated into three 
| | 

TrOuUps by time intervals ot spaces. Seventeen pulse s have 

been used as a total number in one form of this system 


\s pulses are sent, code wheels are driven step by step 
on-each pulse advance and then stopped at the space. At 
ill code wheels not provided with a stop pin at 
the point reached in the first pulse train will fall back t 


normal, but those set for the 


this tron 


number of pulses ins the 


first train will stay at thi position, On the next pulse 


train. this process Is rep ited, and all selectors except 


those with the necessary number of digits to reach stop 


pins in the first two pulse trains will be restored to not 


mal. Finally on the third train, only one selector will 


become fully operated, after which a long pulse operates 


the ringing signal 
\ similar system is used in the widely adopted CT 
centralized trathe control) system for operating remote 


switches. In this svstem. 18 


pulses are used. Information 










is conveyed by using long or short pulses in particular 
positions in the sequence. Control pulses are sent from 
the control station using positive battery on the line, 
while indicating signals are returned from the controlled 
point using negative battery. 

Pulse positions 2 to & in this code are used to identify 
the station called or signalling back. In this group, there 
are always 3 long and 4 short pulses, in various sequences 
to permit a capacity of 35 stations. The same code, sent 
with positive battery is used as control to a_ station, 
while the indicating signal from the station, using nega 
tive battery is usually the indication that the operation 
has been carried out. For example, a long pulse as con 
trol in position J] should cause reversal of switch posi 
tion at the called station. A long negative pulse in position 
Il] from the station signals that the switch has been 
reversed in position 

The railway code selector is not self-checking. but 
has proved highly reliable in service. The same or similar 
devices have been adapted to selective calling of mobile 
radio stations, Demarest of the 
American Telephone & Telegraph Company in 1922. The 
repeat back feature of the CTC system is a method of 


self-checking and provides the extreme reliability essen 


as first proposed by 


tial to this application, where a failure might lead to a 
so-called corn-field meet. if not a disastrous collision 
Cyclic Binary or Gray Code. An important appli 
cation of code conversion has been for analog-to-digital 
conversion, (5) For example, by providing suitable code 
wheels or disks, the angular position of a shaft may be 
represented in digital form. The economy of elements 


usually system to the 


commends the binary number 
designer of such a device. But in the ordinary binary 
number system, sudden changes from the 0 to the / 
state. or vice-versa, may occur in many elements at once 
\ slight position error may lead to a serious numerical 
erro} 


In order to simplify this process the modified 


hinary code. variously described as a cyclic. reflective, 
or Gray code, was devised by Frank Gray of Bell Tele 
pohiene 


Laboratories, Inc. The principle on which this 


code is developed is that in passing from one digit to 
the next. in either direction, one and only one code ele 
ment shall change its state. Since only one element is 
changed at any point, an error can only shift the result 
by one digit away from the correct value, instead of the 
very large shifts possible by an error in one of the more 
significant digits of the straight binary system 

Table [IV shows the decimal digits 0 to 16, as repre 


sented in the decimal number 


straight 
<ystem and in the Gray or eyclic binary system 


system. in_ the 
binary 

Counting systems using the 2-tube circuits variously 
deseribed as pulse dividers, inverters or flip-flops can be 
arranged to count in eyelic binary as well as in’ the 
traight binary system. and arithmetical operations can 
he carried out in this code by the adoption of some dif 
ferent rules of operation. Translation from. straight to 
evelic binary or the reverse. or to decimal numbers car 
he readily 


Fable \ 


Some circuit designers and manufacturers have used 


wcomplished the 


“rules are set down in 


the term “modified binary” to describe codes of the self 
checking typ While these codes may be so regarded, as 
they can be expressed in binary number form. this usage 
Is open to question as these codes were not developed 


from the concept of the binary number 
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Parity check is simplified in the cyclic binary code 


‘s it is a property of this code that there will always 


Table V—Binary Number Conversions 
be an even number of /’s in an even number, and an 


vce ) é oat ” e ) chec A. Decimal to Straight Binary Code 
{1 number in an ld number. If an extra parity heck Starting ‘with the largest pases of 2 that will 
yield a positive remainder, subtract successively 
descending powers of 2 that will alse yield posi- 
erated, an error is indicated. tive remainders. For each power of 2 that can be 
Cyclic variants of the M-of-N code have been proposed subtracted put a / in the equivalent binary place. 
In these, two operations are necessary to pass from one For each power of 2 that can not be subtracted, 
put a 0 in the equivalent binary place. (6) 
code to the next, in order to preserve the constant num 


Example: decimal 107 as a %digit binary num- 
ber operated condition ber 


Ternary Numbers. he coding systems thus far 107 43 Led 5-3 


discussed have mainly been based on elements having Powers of 2: aha ~ aan ~ mA 
two stable states, and capable of description by binary 


Remainder 
numbers. Systems based on devices having more than te 


element is used, operated on odd numbers, and readout 
shows an even number when the check element is op 


two stable states are possible Ihe dot and the dash of 


Binary digits / I 0 / 0 ! 
the original Morse code may be regarded as two states 


Answer: 001101011 


of a mark, for example. The polar-neutral relay having 


three positions: (-+-) operate, 0 and (——) operate is ar B. Straight Binary to Gray Code 


example of such a device. Coding systems based on this All left-hand zeros and the first significant fig- 
element could be described in terms of ternary numbers ure 1 of the binary number are identical in the 
Thus far, such systems have had little use equivalent Gray number, The second digit (from 
Code Choi \ left to right) of the Gray number will be the 
ode oice. vreat variety of coding systems have sam of the first end second binary digits accord- 

ing to the algebra: 
1+ 0 
+ ] 
+ 0 


been developed and many others are possible. Choice of 
i particular system is dependent on application require 
ments, including method of registering, transmitting and 


1 
readout. as well as the use to be made of the coded in 0 


formation. Considerations of reliability will determine The third Gray digit will be the sum of the 2nd 
the choice between checking and non-checking codes and 3rd binary digits, ete. 

While code systems capable of correcting single errors _ Example: binary no. 001101011 to equivalent 
ind detecting double errors have been developed, the Gray no, 

idded elements (three for a 10-valued code, or seven Answer: 001011110 

total) and the complexity of the circuits resulting have 


Binary: ( 0 —) a (te | ee (te | 
not led to the commerc ial use of these svstems i 


Gray: 0 0 I 0 


\ further factor in choice of code systems will be the 


need for data handling in the coded form, such as arith 


metical operations involving the numerical values of C. Gray Code to Straight Binary 


the data, and need for conversion or translation. Cyclic Procedure is similar to that for binary-to-Gray 

binary code will usually be preferred if an analog-digital conversion, First significant digit of each is iden- 

mneaaiehaias: tn eiieeiieeas tieal and the second binary digit of the binary 

| number is the sum of the first two Gray digits. 

But the 3rd binary digit is found by adding the 

Cited References 2nd binary digit to the 3rd Gray digit. And the 

Beste Digital Compater Principles.” Glen Nye sale t 4th binary digit is found by adding the 3rd binary 

MANUFACTURING. De cir we digit to the 4th Gray digit, ete. 

Seti Wank diamibs ak Miciiiead: bles Example: Gray no, 00101110 to binary. 


ae TL TAAAAA 


’ ! 
Tool Electrification Forum, Buffalo, N.Y Ma 1956 (digested 1 | + 
n “Machine Tool Control Progress in Numerical Programmin 
i oe i 


kiLECTRICAL \VIANUPAE RINE ime 956 Binary: 0 0 


~_ 1) 


Answer: 001101011 


D. Straight Binary to Decimal 


List the binary number vertically and beside 
each significant digit ] list the power of 2 it repre- 
sents in decimal form. Then add the decimals, 

Example: binary 001101011 to decimal 


0 (512 if I were here) 
0 (128 if 1 were here) 
64 

32 

0 (16 if 1 were here) 
8 


0 (4 if 1 were here) 
2 
1 


e Chart for Decimal-to-Binary 
sodaro, Er.fterrmicar MANuracturinc, Des 5 
Wrapped Electrical Connections Made Auto t 
Rosenthal, Krejci and Galati, Eveernicar 
Jee. 1956, p. 126 Describe 1 digital code 
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Matching Shaft Speeds 
of D-C Motors 


Synchronizing the speeds of multi-motor d-c adjustable speea drives 





is a comparatively modern problem lor designers of industrial 





machines. But it is “anectent history” for ratlroad-equipment engi 









neers. Here from railroad 


then. are some curcuit: schemes taken 



















practice that can spare circuit: designers the 


need for rermeg 





ground that has already heen largely explored 





lyIs eVips Pfrom recent and current desigus of industrial controllin wheel-slip 





in locomotives and ther self 





machines that there is a definite trend now to use indi mowered 1 tilroad equipment 


vidual motor drives for the various shafts of multi-section The locomotive 





desivgner s pre blem is complicated by 





equipment, This represents a further step in the evolution certain restrictions on the upper limit of sensitivity of the 







of machinery electrification, which began with a shift detection scheme. These are imposed hy allowable differ 
awa from lineshatt drives, The ingle-motor ped machine ences in wheel diameters among the ixles on the same 
ipproach undertaken in the early stages of machinetr ocomotive and by the desire to detect a wheel slip ul 






electrification is now bein ibandoned in favor of ind desirable difference in wheel speed) at 


vidual motors for each driven shaft. The reasor lor thi entials throughout the entire 


ré asonable diffe: 








operating speed range, A 

























































ie we | the better matchin of motor characteristt further par meter of interest to the desi ner is the neces 
to the load needs permitted by drive segmentation ane sity for all components used in the stern to measure uy 
’) the impractioability of mechanical coupling posed b to railroad standards for ruggedness. low maintenance 
larver wuiachine where drive halt lel and reliability. Extremely low-energy-level systems requir 
paced electronic amplification of the error signal have not 



























































| ertai vehine dec adjustable voltage drive et been developed t i degree acceptable for this service 

it necessary to obtaim some degree of synchronizatio Wheel slip or slide results from a loss of adhesion t 
between the peed ol severa halt A\ttainin Heh spee the rail. The coetheient of adhesion can be reduced to the 
witching has become a very real problem for designer lippir point by oil or grease from leaky journals or 
if mirol emeui While this may be a parativel flange lubricators finding its way to the wheel tread or rail 























ney itiiatror mothe industrial-equipment held [rere head. Such items as wet leave insects and light frost o1 
chronization ha been ar obypective mn railroad en the rail may also result in a locomotive losin its feet.’ 
neering tor ome tine Hence a review of the contre Ship are also the result of momentary reduction in weight 








cireuits evolved for natchin the speeds ot the electric 





i drivis axle Vertical irregularities in track profile 














motor driven axk in modern transportation equipment particularly at crosse vers and switeh points locomotive 
can provide valuable hackeround for the designer of weight shift due to Lorque reaction, and unbalance l! 
industrial machines, There is much in common betwee: truck equalizer operation are common factors leading to 











whievin speed svnchronizatior if machine shafts and eight reduction on an axl 














~! (left)—-Speed matching system hased on comparison 
of the operating characteristics of two identical d-< motors. 
The relay bridging the fields measures field drop which is 
proportional to speed. The curve represents the sensitivity 
characteristics for - type of speed synchronization, A 
greater differential is required at higher speeds. Hence, 
ane drops off as speed rises. 


Fig. 2 (below) —Bridge speed-matehing system 
for series connected motors. Circuit is shown 
at (A) and sensitivity characteristics at (B), 
Differential in per cent is obtained by multiply- 
ing 100 by the ratio of slipping wheel rpm 
minus the non-slipping wheel rpm, all over the 
non-slipping wheel rpm. 
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Fig. 3-—Armature 


br idge cones 
system 


Speed diflerences are reflected as 


speed-matching 


unequal armature voltages causing 
current to flow through the relay 
coil 


AA 


shown in Fig. | (A), is one of the commoner schemes 


based on motor characteristics Unequal motor series 
field voltages resulting from unbalanced motor currents 
cause current to flow through the relay and initiate the 
signal 

The relay coil is non-polarized and must be insulated 
for full generator potential to ground. The relay is made 
insensitive to current differences (and therefore wheel 
speed differences) resulting from wheel-to-wheel diameter 
variation of 7.5 per cent. The system must be further 
desensitized for differences in electrical characteristics of 
the motors and the associated circuitry involved in the 
bridge. Useful operation of this simple field-drop detec 
tion system, as shown on Fig. 1 (B), is limited to the low 
end of the shaft speed range 

The sharp rise in differential with speed may not be 
obvious since, neglecting motor saturation, the speed of 
a d-c series motor is inversely proportional to the current 
flowing through it. Suppose, as an example, that a differ 
ential current of 100 amp is required to sufficiently un- 
relay. Then if the 


are at standstill, drawing a high 


balance the bridge to operate the 
motors in the bridge 
stalled-rotor current, only a relatively low counter-emf 
need be generated in one machine to result in the required 
difference current. If, however, the locomotive is operat 
ing at high speed with a normal motor current of 100 
amp, then a slipping motor must reach infinite speed 
(zero amp) to provide the required differential. More 
over, it is customary in locomotive practice to shunt the 
motor fields with a resistance unit to obtain higher motor 
speeds with a given generator voltage. This results in the 
bridge being made even less sensitive in the high speed 
field shunted connection than the curve of Fig. 1 (B) 
indicates 

The field bridge scheme is adaptable to machines with 
shafts by 


bridge relay across each additional pairs of motors. The 


more than two motor driven connecting a 
initiating signal contacts of all bridge relays are paralleled 


to provide the operator with a speed-differential signal 


This signal, however, does not identify the overspeeding 
shaft. Neither does it differentiate between a shaft that is 
overspeeding and one that is at locked rotor. Corrective 
measures (power reduction, braking, etc.) can be initiated 
by the relay or applied manually to the driven shafts by 
the operator. 

Motor connections on locomotives are often changed as 
i function of speed to make full use of the generator out 
put over the entire speed range. Since the motor connec 
tions are switched under load, the resulting inductive 
kicks may often cause the field-drop wheel slip relays to 
false indication. With motors in the 
series connection, a bridge may be developed as shown 
in Fig. 2 (A). Compared to the field-drop bridge circuit 


this motor bridge scheme is insensitive at low shaft speeds 


give a momentary 


and approaches usefulness only in the higher speed 
ranges, as shown on Fig. 2 (B). 

If the relay is set to operate at 30 volts differential and 
the motor voltage in this connection is 300 volts per 
machine at high speed, then approximately a 10 per cent 
speed differential will operate the relays. The required 
speed increases as the motor voltage decreases until a 
differential of 100 per cent must be obtained to supply 
the necessary potential difference when speed has de 
creased to the point where the voltage approac hes 30 volts 
per motor. With one motor at standstill, the percentage 
speed differential to detect a slip becomes infinite, even 
though the actual slipping motor speed is relatively low 
when compared to its safe lop operating speed, 

In some applic ations the motors are permanently con 
nected in. series groups. This permits the design of a 
third 


shown in Fig. 3 


bridge-detection scheme, the armature bridge 


The sensitivity characteristics of this 
scheme are similar to those of the motor bridge. Speed 
differences will be reflected as unequal armature voltages 
causing current to flow through the relay coil. Differences 
in voltages resulting from variations in motor constants 
ind characteristics must be considered in determining 


the minimum operating level for the circuit 
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) 
Output tachometer No! 


Fig. 5—Basic circuit for shaft tachometer 


shaft speeds are equal. tachometer 


\ sf heme whi h would automatically 


compensate for 
the loss of sensitivity in the bridge would make any of 


the above systems more useful over a wider speed range 


than any of the basic schemes which use the motor char 
acteristics to provide the error signal. Such compensation 
has been applied to the field drop bridge circuit by adding 
a generator potential bias coil to the speed-differential 
relays, as shown in Fig. 4. 

As generator voltage rises (corresponding to an in 
crease in shaft speed ) a larger proportion of the ampere 
turns required to pick up the relays is supplied by the 
potential bias coil. Therefore, a decreasing net current in 
the bridge coil is required to detect a slip. For instance, 
if at half generator voltage 40 per cent of the relay operat 
ing force results from the potential coil and 60 per cent 


from the bridge coil, then at full generator voltage the 


potential coil will supply 80 per cent and the current coil 


only 20 per cent of the pick-up force. In terms of the 


bridge coil, the relay has been made three times as sensi 
tive at full generator voltage (high shaft speed) as at 
half generator voltage. 

kven with this increase in sensitivity, the bridge 
schemes do not approach the desired limits in sensitivity 
over the entire speed range. Nor can they be practically 
designed to be non-responsive to inductive surges result 
ing from relative movements between motor fields and 
armature, bouncing of brushes and contactors, and tran 
sients caused by switching of circuits. Relays of the 
“window” type, through which motor cables are passed 
to provide the inductive coil, have been used. In the final 
inalysis, their characteristics follow the same trends 
as the field-drop system. 

An additional short-coming of the schemes working 
from motor characteristics is that they provide protec 
tion only when power is being applied for traction, Othe: 
modes of locomotive operation, such as dynamic braking 
mechanical friction braking. and coasting are all subject 
to speed differentials resulting from either excessive brak 


ing rates or mechanical failure causing an axle to lock-up 
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< RT2 
* a 


Output tachometer No. 2 


< 


voltage comparison system, When 


outputs are equal and relay quiescent 


klectric signals derived from a source synchronized to 


the axle and independent of traction motor variables 


have been provided by systems using axle-mounted alter 
nators or tachometers. One English development has in 
corporated this operating principle in a system which 
calls for the addition of a pole-face winding in the trae 
tion motor as a wheel-slip detector. The frequencies of 
the outputs from the motor alternators can be compared 


to detect a wheel slip. The system sensitivity depends 


upon the accuracy of the frequency discriminator and is 
venerally independent of motor characteristics other than 
wheel diameters The system provides comprehensive 
detection for all modes of operation but has not won 
acceptance in the United States since winding space is 
ilready at a premium in domestic traction motors 
Small alternators mounted on the locomotive journal 
boxes have been developed to provide signals for slip 


detection. One scheme, shown in Fig. 5 compares alter 


nator output voltages to detect a slip. The output of each 
alternator is fed to a full-wave rectifier. If shaft speeds 
ire equal, no current will flow through the relay coil 
If a wheel slips, its alternator output voltage will rise 
ind current will flow through the blocking rectifiers 
RT3 and RT4 and the relay coil to operate the system 
Comparisons of alternator frequency provide a more 
sensitive measure of determining speed differentials than 
direct comparison of output voltages. One such system 
using an electronic frequen y-to-voltage converter has 
heen developed which compares the output of each fre 


quency to-voltage converter to the average of all the 


outputs \ pre-set differential between the 


iverave and the individual voltages is re quired to operate 


convertet 


the system. In another system a saturating autotrans 


former has been applied as a frequeney-to-voltage con 


verter. The output of the transformer 18 insensitive to 


nput ollave iptatior over i wide rane The trans 


former output olt re compared in the ime basi 


i i thr direct 


Fig. 5 


outputs were compared 





Environmental Tests for 
Embedded Electronic Units 


[ppliation lor cast resin-embedded inticle reports the results of a series of tests made 
the Westinghouse klectric Corporation to determin 


electronu “nil anid ubassemblies dire whether CPOXxy casti itis would Hnprove product 


reliability over polvest cast resins which he 

steadily broadening and requirements ve anh. -cixdaan aaa iabagigeuarelanter -<aliedeaties 

ofore successfully employed on a given military applica 
hecome mcreasingly fougher It hich on and conformed with the specifi itions. Ube objective 
i the tests was to obtain units with increased resistance 
embedment compound lo use is a ques lo extreme environmental conditions 

he co o ts e ¢ ) ‘ ‘ ~ ere 

tion that needs painstaking evaluation mponents in the embedded circuits were pri 
marily resistors, capacitors, transformers, diodes. sub 
AY fore “ de Cision is made. llere is il thintature tubs - and mechani al holding iisst miblie = The 
two embedment compounds used for comparison were 


documented report from I estinghousé respectively formulated from standard, commerciall 


that wives the comparative score on iwailable polyester and epoxy liquid resins. Kach was 
filled to SO per cent by weight with 325-mesh silica. The 
polyester and CPlOXy embedded wnits in prokye ster was promoted with cobalt naphthenat catalyzed 
: with tertiary butyl hydroperoxide. and cured for 24 hr 
relation to a particular sel of require it room temperature. followed by 4 hr at 65 ¢ The 
ments CPOs compound was polymerized using an amine type 
hardener, and cured 4 hr at 65 ¢ 
Since the embedded electronic units were made for 
military end use, environmental tests were based on the 
most stringent military spectheations. Specifically the 


(HiAKEI \ HARPER 


tests used, as deseribed in succeeding paragraphs, con 
Vaterials and Standard 


formed to, or were more severe than, the requirements 
forth in MIL-E-5272A. MIL-T-5422B and MIL-STD 
"yD 
1. fligh Temperature L nits under test were subjected 
1 temperature of 71 © for 50 hr. and then tested for 
lectrical performance at that temperature 
» Low Temperatur Test units were subjected 
| 1 Sees lor cmbedment of cleetrot for 48 hr, followed by a temperature increase 


9 € for an additional 24 hi At the end of the 


period. and while the units were maintained 


units to withstand such conditions as temperature huis 
itv. vibration and shock. and also to provide an insulat 
il function under extreme environmental conditions ha e ¢ the units were tested for electrical performance 
been lise ussed i a serie of earher arty les published fltitucde Testing | nits were subjec ted toa reduced 
pressure equivalent to an altitude of 50.000 ft. and to a 


temperature of | ( IL hhese conditions were held tor 
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big. |—Shearing of metal 
hase trom resin-embedded 
electronic units has been 
caused by eXCESSIVE vi 


brating forces 


i 1O-hy period, with the units then be ing checked for 


lectrical performance at these 
L. Thermal Shock. Dual 
a) to determine the resistance of the embedment com 


cracking shocked by 


conditions 


purpose of this test was 


pound against When thermally 


re peated exposures to extremes of high and low te mpera 


ture, and (bh) to determine the 


effects of this thermal 
shocking on the ability of the unit to function electrically 
Units were submitted to 50 continuous thermal evcles 
each of 2 hr at 85 € followed by 2 hr at Oo» ¢ The 
test is considerably more severe than the applicable mil 
lary specifications, and therefore 


provides an excellent 


COMparison for the embediment compounds 


» Migh Humidity. Vest called for 15 eveles o 


of 2 hr each during which the t mperature was increased 


Hisistin 


ita uniform rate from room temperature of 71 C. 6 hi 
at this temperature and a relative humidity of 95 to 100 
per cent, and 16 hr during which the temperature was 
decreased at a uniform rate from 71 € to room te mipera 
ture. This test was similar to MIL-E-5272 specifications 
paragraph 1.4.1. except that 15 cycles were used here 
is compared to JO cycles required in the specification 


6. Salt Spray An accelerated test to determine the 


resistance of the embedded electronic units when sub 
salt-laden at 


ith the temperature 


ected to the corrosive effects of a humid 
inosphere when subjected for 50 he 


maintained at 35 ¢ 


Thermal Aging. Units tested were sub ted to 1000 


hr at 85 C. This test exceeds the requirements of thie 


listed military specifi ations. and is an excellent eriter 


for comparing embedment material! 


t 


Fungus Resistance. Ves subjected 


presence of several Ly pes undet j 


rowth conditions for a period of 26 days 
%. Ve hanical Shor jh, \. 


test units were subjected to 18 impact shocks under 


force of 15 ¢ 


i measure of their ruggedn 


each for a time duration of LL moiillises 


LO. bibration. Vest called for continuous vibration of 


units for a minimum of 2 hr in each of 3 axes, at a fre 


quency varying between 5 and O00 eps, and under an 


applied double amplitude of 0.030 in. or an applied 
During this portion of 


an additional 30 min at eacu 


vibratory acceleration of lO 
the test, the resonant Irequencies were determined 
the units were vibrated for 
vibration isolators were used, This 


resonant point No 


test is more severe than the applicable military specifica 


Test Results 


In tests for hi h-temperature and low-temperature ve 


sistance, high altitude conditions. mechanical shock and 


fungus resistance atisfactory electrical and physical 


results were obtained both with units embedded in poly 
ester-based and epoxy-based formulations. Neither em 
hedment material supported fungus growth 

limmediately after the ilt spray test and alter wash 


t mbedade d 


) 


it} excess salt residue trom the units as 


illowed by the militar peciheation units out of the 
60 tested in this roup were 


cally. One of the unit Vas 


observed to operate erratt 
i polye ster embedment, and 
Neither was 


continuously as re 


the other an epoxy embedment completely 


TT rable, but would not operate 
quired Hence. these units were onsidered unsatisfactory. 


However. both of these units operated satisfactorily after 


drying under normal room conditions for several days, 


Although this would not 


indicate that embedment 


receptance, it does 


could 


constituts 
ilfected by salt 


further use 


ape i\ 
possibly he recovered for 
In the vibration test 


curred but the 


no damage to the electrical com 


excessive vibrating 


prone nts or circuit 


forces sheared some metal base assemblies from the body 


of the unit both in units using poly 


Analysis of de 


eakness in that part, white h 


as shown in fi | 
ester and epoxy embedment compounds 
fective metal base howed a 
has since been remedied by chaneine the tool used for 
stamping oul the base 

More defect 
high humidity. thermal shock and thermal aging 
follow 

Mich Humudity i hysical results of this test are 


observed that in units em 


seriou occurred in units subjected to 


Details 


shown in Fig. 2 
hedded in polyester-based compound, severe degradation 
This deg 


droplets which abun 


embedment iterial occurred radation 
form of brownish sticky 
A more detailed study of 
revealed that they were acidic in nature, 


soluble. Thi 


lo be the acid constituent of the hase polyester resin lhe 


ol the 
took the 


dantly exuded from all surface 


these exudations 


and were water would suggest thet ourcee 


most logical of the propo ed theories was that the poly- 


merization reaction wa nol complete This could have 


heen caused hy exer it i the base polyester or by 


incomplete eure of the tyrene pol ester muxture Lhe 


latter possibility appeared to be the most likely in view 
of the facet that pol ester in vhen pressure cured 
it a considerably higher mperature. did not exude this 
degradation product 


he higher eurit Lerpe 


practical for castu work, since they 


rature however were not 
would cause in- 
creased internal stresses durin 
in cracking of the 


ed in the embedment material in 


polymerization, 


Sizable 


resulting 
cracks 
ome of 


embedment material 


trast. no trace 





if 


-_—N— 
-_- 
re 


$85 ° 
gigiess | 


stistidais|- 
peudae 
aldgnseia 


oecanroosoan~- 


tion was observed in the epoxy-based embedment ma 
terial 
lo determine the eflect of high humidity conditions on 


the insulating properts of the embedment materials 
insulation resistance measurements were made from the 
hase tud to the connector pits A megohm bridge was 
used for this purpose, Some random comparative results 
ie shown in the ‘Tables | and Il. Here, it can be seen 
that retention of the insulation properties under humid 
ity conditions are considerably better in the case of the 
epoxy embedment compound 


Thermal Shock. Physical results of this test are shown 


in big. 3. Severe cracking is seen in the polyester em 
bedment material, whereas no physic al defects at all are 
observed in the ¢ prory based material. With the polye ster 


based compound, initial cracking was observed as early 


POLYESTER UNIT 


" 


. 


EPOXY UNIT 


Fig. 2—Physical results of high humidity tests on polyester 
ind epoxy-embedded units Note exuded degradation product 


on polyester embedment. 
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as the seventh thermal shock cycle, with new cracks, or 
extension of old cracks occurring throughout the re 
mainder of the 10) cycles. In some cases portions of 
compound cracked off and fell from the unit. By con 
trast, no cracking occurred in the epoxy units tested, 
even though some of the epoxy embedded units were sub- 
jected to a total of 70 thermal cycles. It has been inter 
esting to note that in most instances the embedded circuits 
continue to operate satisfactory even after severe crack 
ing of the embedment material occurs. 

From these results, it is evident that here, again, the 
ability of the epoxy embedment compound to withstand 
severe environmental conditions is superior to the ability 
of the polyester embedment compound, 

Thermal fying. As in the thermal shock test, defects 


oceur as large cracks in the polyester embedment mate 


POLYESTER UNIT 


EPOXY UNIT 


big. 3-- Comparison showing physical results of thermal shock 
tests. Severe cracking is seen in the polyester embedment ma 
terial and none in the epoxy-based material. 
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Table Il—insulation Resistance of Electronic Units Embedded in Polyester Material 
Pin-to-Base Readings (Megohms)—After 15-Day Humidity Test 


Pin designation 
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Fig. 4). No « the 
material. This cracking of the polyester-based 
350 500-hr ex 
temperature, and continued through 
yut the remainder of the 1000-hr test. Prior to the 350-hr 
mark, the polyester material turned brownish and con 


rial (see leterioration is observed in 


epoxy 


material began to occur between and 


posure to the 85 C 


tinued to darken throughout the test. A small amount of 
the 


oct urred 


darkening was also observed in epoxy embedment 


although no cracking 


material, 

On the basis of these test results, it was concluded that 
the epoxy embedment compound is superior to the poly 
ester embedment compound for applications where high 


Al 


though there are many possible variations for both poly 


resistance to environmental extremes is required, 


ester and epoxy formulations, and in the procedures 


inder which they are processed, the comparative results 


POLYESTER UNIT 


EPOXY UNIT 


Fig. +—Thermal aging resulted in large 


embedment material 


cracks in the polyester 
No deterioration is observed in the epoxy 
embedment material. 
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c= 7 — 
oevangono-—@ 


of 


ot the common polyester and epoxy 


obtained are fairly what might be ex 


representative 
per ted using most « 
resin systems. 
Generally, CPOXy systems should he used where prime 
call for to 
tremes, high dimensional stability, improved resistance to 
Where these 
not present polyesters can probably be 
lor the 


viscosities, 


requireme nts 


resistance environmental ex 


«rie king. and best adhe sive properties re- 
quirements are 
used with equal success irt 
of then are to work 
Where the be heated to 


reduce the viscosity this factor may be no handi« ap. Also 


most p polyesters, 


because lowe! easier 


with casting resin may easily 
certain low viscosily epoxy resins can be pure hased com 
of the biggest drawbacks to a 
more widespread use ol epoxies 1s the fact that, in cer 


these resins have become 


mercially. Perhaps one 


tain cases, personnel handling 
affected with dermatiti Safer handling practices, o1 the 


use of a closed processing system, should serve to mini- 
mize this objection 

Base epoxy 
re Vhis 
should be 


is to which resin sy 


resins 


consice re d be lore 


are higher in cost than polyester 


factor. Many 
an actual decision is reached 
best 


sins may another other points 


tem 1 lor a given application 
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Sequential Flow Cooling 
of Electronic Equipment 


/ lorced dil cooling lee nique developed 


hiphboard 


from oa fudy of electronwu 


equipment ha applications lo other heat 


di ipation (uations Several systems 


utilizing various patterns of component 


arrangement! and ad octated blowers and 


heat exchangers are described Test re 


ults are evaluated. 


PAUL, MEISSNER, Electricity and Electronics Division 
NATIONAL BOREAU OF STANDARDS 


Washington, D. ¢ 


\ tHE FUNCTIONS PERFORMED BY. electroni: become 


increasingly complex and indispensible, the need for 
reliability under stringent service conditions, such as 
thoard modern naval vessels and in aircraft. has empha 
ized the need for improved cooling methods for elec 
frome equipment The detrimental effect of elevated 
lemperature upon the majority of electronics components 
is well known, and a ereat deal of study has necessaril 
been devoted to this problem. While reat strides have 
heen made in the field of higher-te mperature components 
tis still penerally true that operating life can be greath 
proton edb prrenper { mpuipment 


emiper ilure 


Thi itn wtlual u 


ol In a piece 1 electronu equipment 
ippli iio ol foreed-convection coolit 
quipment has these three tunetion 
1. The total quantity of heat dissipated 
ported iway trom the equipment Loy the 
tream 


The air strea must be directed in such a wav as 


to remove the heat from each of the heat dissipating 
omponents without permitting an excessive temper 


ilure rise 


Thi Cool ~| - ‘ ’ I il in -uch i 
i-dissipating com 


ol he il 


i rhiadninet . 0 mrotect 3 the 


tre adjacent sources 


ponents 
Phe basie equation relating the quantit | air-require 


to re porve igivel wnount o wi ss! beds 


Air flow ni exp ft per min 
Watts of electricity 

bemper ature 

Specitic heat of ¢ ! itu ua atmospher 


pre ire, ¢ may be taken as 0.61 ©. per watt" per cfm 


Thus, | watt will produce a temperature rise of O61 ¢ 
in an air stream flowing at the rate of | cfm 

\ lower air flow rate can be used, with a correspondin 
reduction in the size of the convection system, if a large 
air temperature rise can by tolerated. This means. how 
ever, that the exhaust air will be correspondingly hotter. 
with the possibility of overheating those components 
which receive the air last. To determine an allowable 
upper limit for the exhaust air temperature it is necessary 


to examine the details of forced-convection cooling 


Cooling of Individual Components 


The fundamental index of component dealing ts the 
surface temperature of the component itself, rather than 
the temperature ol the air or other substances around 
it. If a whole equipment is to operate successfully. each 
component must be maintained within its prescribed 
limits. The components of concern from a thermal stand 
pomt may be erouped into two broad categorie 
|. Heat Dissipatin 


vacuum tubes, resistors 


( aomponents Lhis yroup tt ides 
particularly in the higher watt 
iges power translormers, and motor-generator sets 
These components convert appre iable amounts of electri 
al power into heat with respect to their size and area 
They experience a significant temperature rise and are 
capable of warming adjacent objects. This group is 
renerally made of materials that can withstand the higher 
iperating temperatures 

2. Non-Dissipating, Therma Sensitive Components 
This category includes such parts as capacitors, crystal 
diodes, most transistors. and other semiconductor de 
vices. They dissipate little or no heat of their own. but 
have pronounced upper limits of operatin temperature 
Fractional-wattage resistors can be included here. since 


the quantity f heat contributed to the equipment is 





mall, and changes in resistance due to heating can effect 
ircuit accuracy and stabilits 

Forced-convection cooling has the following eflects on 
these two categories ol components 1) Heat dissipating; 
components will have surface temperatures higher than 
the air around them. The surface, however, will be hotter 
in still air at a given temperature than in moving air at 


) 


the same temperature The surface temperature ol 


the non dissipating components wall be practu ally equal 
to the surrounding air. whether moving or still, unless 
considerable heat is absorbed by radiation or conduction 


from adjacent hot surfaces 


Sequential Placement of Components 
An effective forced-convection cooling system is) ob 
tained by plac ing the « Ol pore nts in sequence in the cool 


ing air stream according to their thermal requirements 


Thus, the cool incoming air is first directed across the 


non-dissipating components, maintaining them at the 
lowest possible temperature The air, still essentially at 
the inlet temperature, is then passed across the heat 
dissipating components. The heated air is then exhausted 
from the equipment and can be passed through a heat 
exchanger for recirculation 
One method for designing a -equential flow pattern 
is to mount the components On opposite sides of a 
perforated metal sheet. The non-dissipating components 
ire mounted on one side and receive the air first. under 
moderate pressure The air then passes through the 
perforations to cool the heat dissipating components 
nounted on the opposite <ide. The perforated sheet also 
iets as a shield against the radiation of heat back to the 
ensitive components, Conduction of heat along the sheet 
minimized by the presence of the perforations and the 
of cooling air through it. Perforations can be ar 
ranged so as to regulate the air flow according to the 
requirements of each component. They also serve to 
form the air into numerous small jets, thereby giving rise 
to turbulence, eliminating pockets of still air. and pro 
oting the transfer of heat 
\pplication of sequential flow cooling to conventional 
juipment need not involve an extensive rearrangement 
of components, A considerable degree of the desired 
rouping is obtained in ordinary chassis construction 
Most of the heat-dissipating items are on top of the 
hassis, exposed to a relatively large volume of air, while 
ost of the wiring and small parts are in the compara 
vely restricted space under the chassis. The desired air 





Air flow pattern with 


electronic ¢ quipinent  ¢ abinet 
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big. 3) Sequential flow cooling system as it 
could be ipplied to equipment using 


vertical flat plate type ol construction 
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design 
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removed) show 
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flow pattern can be achieved by closing off the bottom 
of the chassis, and drilling holes through the chassis 
around the the base of each of the heat-producing com- 
ponents. The underside of the chassis is then supplied 
with cool incoming air from a suitable duct, and forms 
a “plenum” or storage chamber. The air escapes through 
the perforations, flows over the heat-dissipating com- 
ponents, and passes out through a suitable exhaust hood 
(Fig. 2). The equipment cabinet must have reasonably 
close-fitting seams but, because of the low pressure in 


volved, need not be pressure-tight. 


Air Flow Through Perforations 


Size and spacing of the perforations will depend upon 
the individual thermal requirements. Air flow through 
the holes should be uniform, so to avoid uneven cooling. 
Phe basic equation for the flow of air through an opening 


in a plenum chamber Is as follows: 


Vela 2g h 
V = Velocity of air, ft/min 
(4 = Discharge coeflicient. determined empirically 
q = Acceleration due to gravity, 32 {t/sec/sec 


=Air pressure difference between inside and outside of 
chamber, expressed in feet of air column 


\ satisfactory approximation for engineering purposes 


given by the following expression 


\ 1000, h 
\ Velocity of air, ft/min 


h = Air pressure difference expressed in inches of water column 


These expressions disregard the approag h veloc ity of 
the air, and hence are inaccurate unless the cross-section 
of the plenum chamber is large with respect to the total 
area of the perforations, lor uniform aur flow, however, 
a large number of small holes are preferable to a few 
large openings. This arrangement also assists in cooling 
the chassis and reduces the conduction of heat along it 
The total area of the holes should not exceed the area of 


the duct which suppliers air to the plenum chamber. 


Adaptability of the Sequential-Flow Method 


Obviously, electrical considerations will interfere with 
the placement ot some components in the desired se 
quential-flow pattern, Problems fall into two types: 

|. Non-disstpating components which must be mounted 
above the chassis adjacent to various hot surjaces 
Large filter capacitors are a notable example, because of 
their size and method of mounting. Significantly, these 
components, which dissipate negligible heat of their own, 
ire prone to failure due to excessive temperature and are 
difficult to obtain in high-temperature versions. 

2. Heat dissipating components u hich must be mounted 
beneath the chassis and which are a hazard to adjacent 
thermally sensitive components High wattage resistors 
and filament transformers are frequently in this category 

The first type of problem can be solved by providing 
perforations around those non-dissipating components 
which must be mounted on top of the chassis. Where 
still further cooling is required, a lightweight sheet 
metal baffle around the component will shield it against 
radiant heat. The second type can be handled by drilling 
ventilating holes through the chassis above those heat- 
dissipating components which must be placed underneath. 
Again, a sheet-metal baffle around the component can be 
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ised, if necessary, to confine the heated air and prevent 
the es« ape of radiant heat 

An alternative form construction is the use of vertically 
mounted flat plates. The components are mounted on op 
posite sides of the plates, vrouped in much the same way 
is with chassis construction (see Fig. 3). A sequential 
flow pattern can be established by perforating the plates 
ind supplying incoming air to the appropriate side. The 
plates are generally mounted in racks equipped with 
hinged access doors By making the door seams close 
fitting. the space between the doors and the plates can 
be used either as a plenum chamber for the incoming air 
wr as an exhaust duct. This will depend on the direction 
f air flow as determined by the front or rear mounting 
f the tubes. 

The sequential-flow principle can be extended to many 
kxact rules are difficult to establish 


however, due to the complex laws governing the transfer 


lesign situations 


»f heat and the flow of air over irregular surfaces. Mur h 
f the design information must be obtained from empiri 


al tests involving the specific items of equipment 


Closed Air-Circulating System 


Where a liquid coolant is available, as in the case of 
shipboard electronic equipment, a heat exchanger will 
required for transfer of heat from the cooling air to 
he liquid coolant. By enclosing the blower and heat-ex 
hanger in the equipment cabinet a completely closed 
iir-circulating system is obtained. The cabinetry for the 
losed system should be moderately insulated and close 
fitting to ensure an environment for the electronic as 
semblies essentially independent of conditions in the 
ompartment, The system, however, need not be pres 
sure-tight, as a moderate blower pressure can be used 
ind the net pressure differential between the inside and 
yutside of the cabinet is essentially zero. The closed sys 
tem minimizes the need for air filtering and practically 
eliminates dust in the equipment. 

The use of a relatively large volume of cooling air 
should simplify the problem of uniform distribution, as 


‘ompared to the use of a small amount of air cooled by 
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tir conditioning. In addition, the somewhat elevated au 
le rape rature should eliminate the hazard of moisture con 
densation. By suitably regulating the coolant flow) in 
accordance with thermal requirements, a substantially 
constant environment within the equipment can be real 
ized 

If the cooling system is designed as an integral part 
of the equipment cabinet, it is possible to have complet 
independence ot the electronic assemblies from the au 


Mi ‘ hank al 


permitting free 


distribution system connections can be 


avoided access to electronic gear for 
maintenance and servic np A means of a hieving this 
will be described later in connection with an experimental 


equipment 


Determination of Air Quantity 


The required air quantity must be established in order 


to fix the size of the cooling system. This quantity de 
pends upon the t mperature of the available cooling ait 
the allowable temperature rise of the air as it passes 
through the equipment and the amount of heat to be 


removed. As the air flow rate is 


increased, the tempera 
ture rise for a given quantity of heat is reduced (see 
equation 1) together with an increase in the effectiveness 
of cooling due to the higher air velocity. The required 
air quantity is determined as that value which maintains 
the surface temperature 


ible limits 


of all components within suit 


lf air ducts are used in the cooling system, they must 
handle the required air quantity without introducing an 
excessive pressure drop The average velocity of air in a 
duct can be obtained from the following equation 
0) 
\ 
\ Averave velocity of aii ft/omon 


0. = Air flow rate, cu ft/min 
{ Area of duct cq ft 


The pressure losses in a duct vary as the square of the 


, 
velocity hence, ducts of adequate area should be used 


Reasonable values for air velocities range from 1000 to 
4000 fpm The air ducts may be fitted with dampers to 
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Heat Exchanger 


Ihe au to-liquid heal excta ‘ usecl with the 


perhap thie iost flexible element 
fashioned into ao wiele 


loseud s¥stem 4 mire 


! an te 


variety of forms and 


hianyoe factors. Its design will depend larvel 


upon the 
pre available and the 


quantity of heat to be tran 


ferred. The exchanger can be 


mcorporated into the au 
lucts, the blower housing. or the cabinet walls. It should 


hv placed lor ea Mspection a do removal, and located 


here leakave would not da me the cleetronte vear 


Blowers 


Blower ie avatlable 4 i iriet ol ty ke md must 


" elected inp accordance with the established require 


nents of the system. The two primary factors are the air 


quantity, generally expressed uit 


per min and the 
required air pore ure te ome the losses of the s 
column The blower 


mee this component 


lem, eEXpre ed itn timely ol water 


election should be made with care 


nust run a long a thre equipment 4 operatin kor 


ven set of reepuire nie | toh peed blower or fan wil 


enerally tye matler and more 


liability lon tile 


elherent | ul where re 


and (quret Cpe t ilion are 
hhould dy elected \ tandby unit 


vould provict i margin of ilet ind facilitate 


Hnportant i 
howell peed unit 
blower 


naintenanes without mnferruption to the electronic as 


should bn 


removed thre cooling 


Placement of the 
it heat is 


emiblic blower such that 
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iit traction of thre mount 


evster 
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beeing re moved 


Experimental Cooling System 


The principle ofl equential-flow 
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| Note 


A 
Transformers elevated 1/4-in above 
chassis to permit escape of air 





big Layout of chassis showing how air is distributed to 


various components in atypical equipment utilizing the 


perforated sheet device 


evaluated through the use 
hip. 4 


simulate 


olf an experimental consol 
This unit was constructed in the laboratory to 
an electronic unit: of rather high heat density. 


and used a number ol 


representative components, \ 
high 
dissipating about 300 
1200 watts in a 


| ach chassi- ol 


standard cabinet, 22 x 16 x 42 in was equipped 


identical chassis. eacl 
watt Thus. the 


with four 


total dissipation was 
volume ol approximates oi cu ft 
tained the followin 
with the tubes 


cha I> 


compote nts mounted conventionally 


transtormers and capacitors oF top of the 


len OLO-G tubs 
Plate transtormes 
bilament transformer 
Several power resistor 
Iwo aluminum-can electrol 


Various small part and 


Single Chassis in Free Air 


bree 


bor the first test i single chassis was operated 


tir at room temperature and a number of measure 


nents were made to obtain the temperature distributios 
chart 


easured with copper-constantan thermocouples fabri 


throughout the unit et lemperatures were 


ited from #36 wire. Thermocouples were placed whet 
For the 6L6-G tuly 

ie hottest ports ace urred at the construction near the top 
{ the tube and 


lates. The capacitor temperatures were measured close 
the hassis, The 


ever hotspots were found to oceur 


along the ixis of the beam-formin 


chassis was found to he hottest ih 





the vicinity of the power resistors This temperature aluminum foil, and all cabinet openings were closed off 
indicates the heating which might be experienced by An air flow rate of about 200 cfm was employed, with 
components attached to the chassis in this region The an air temperature rise of approximately LO ¢ Room au 


transtormer hotspots occurred among the windings, but at about 25 © was circulated through the cabinet. The 


could not be conveniently measured. Since relative read resulting component temperatures indicate a substantial 


ing= trom one test to another were of primary interest drop in most cases, though it is apparent that the capaci 


the transformer temperatures were measured by means tors were considerably warmer than the inlet air tem 


of thermocouples attached to the laminations. All read perature The chassis was heated considerably in’ the 
ings were obtained with a L6-point recording potent! vieinity of the power resistors 


ometer, and each test was run until thermal equilibrium 
was established Rearrangement of Components 


hor thre fourth test certain components were reat 


Console Operated with Free Convection ranged to take maximum advantage of the sequential-flow 


lor the second test. the console was operated with all principle, room 4 ‘ain being used, as shown in Figs 


four chassis in place using tree convection as provided OG and 4 The ‘ lie capactlors were placed under 


by louvers in the cabinet. This was a rather severe test the chassis. an how resistors were attached to the 


since t certain amount of forced convection would mounted vertically b 


usually be employed with this heat density. However, it ns ofa bra ‘ could flow through the 


was uselul in emphasizin the cooling requirements, and pertoratios rrevtirnel thee 


indicated a substantial lemmperature rise. tor ill con 
ponents These figures are sugeestive of the temperatures 


which might occur oat equipment were simply supplied Closed System with Heat Exchanger 


vith air at 43 C without further attention to the detail tir-to-liquid heat exchanges 
of its application culatin ystem was obtained 


mine of eflectivens usin 
Use of Forced Convection uN ited ai tut O). Tap water was rut 


boot the third test. the « ibinet ised chassis were modi throu hy the en ‘ he ow wa vdyu ted to vield 


hed to provide for the ipod ition of foreed conteectior icoolimg ait perature of , Much eleetronic equip 


Inlet and outlet air ducts were attached to the rear of the ent can ob ‘ deflect vith foreed air at thi 


ibinet. with provisions for the attachment of a blower leniperature i uttal 


Four shallow sheet-metal trays. | in deep were tostalled 
one under each chassis, and were joined to the air inlet he o " Tha bernie of the experimental coo 
duct and to a supply of cool incomin ir from the reat ! nm Ww ‘ | cent Phe effeetivens and el 


nereased ) furthe 


(hie ) An exhaust hood was placed to the rear of each ( re Houle de 


chassis and joined to the outlet air duct. The four chassis 


were perforated around the base of each heat-dissipatin 


Hponent, and the transformers were elevated on 14-in Heat Transfer by Seawater 


cers to permit the flow of air from underneath. No \ special National Bureau of Standards study has beer 


nponents were rearranged, nor were special provisions 


on the ol seawater tor heat transfer in coolin 
ide for additional thermal shielding. Finally. the cabi 


I his prere i il (iis how 
el is insulated with | in. of lass wool covered wit! 


Continued 


hig lett Vn equip 
ment cabinet (top chiassi 
removed lo he nm 
terior with blower and 


heat exchanger in place 


big. 9 Proposed cooling tem for shipboard « 


equipment Using euwiule i the wultsnnate 





Wrapped Electrical Connections 
Made Automatically 


Idvantages of solderless wrapped-wire 
econnecttons as developed by the Bell 
Telephone Laboratories are cited. and 
a prototype mechanized wiring machine 
built by Clevite Research Center with 


code pun hed lape programming 1s de 


S¢ ribed. 


S. J. BEGUN, Director of Marketing 

bk. ROSENTHAL, Section Head, Metal Working 
Instruments 

RK. F. KREJCI, Senior Design Engineer 

Crurevire Reseancu Cenrer, and 

V. J. GALATI, Engineer, Rano Corporation, Cleveland 


big. | Prototype mechanized 
wiring unit developed by 
Clevite for making wrapped 
electrical connections automati 
eally from punchedtape com 
mands (photo by John UW 
Rosenthal, Chicago) 


A SOLDERLESS WRAPPED ELECTRICAL CONNECTION consists 
of five or six turns of insulated wire which is automati 
cally stripped and wound with a suitable tool * around a 
terminal with one or more sharp edges. Tension is ap 
plied to the wire while it is wrapped around the terminal, 
and the compressive stresses developed near the edges 
are of such a magnitude that the contact area betweer 
wire and terminal becomes a gastight joint. In due 
course, this leads to a process of solid state diffusion 
across the interface. Wrapped connections have beer 
carefully and exhaustively tested by the Bell Telephone 
Laboratories and have been found to meet a 40-year Life 
expectancy. They are capable of withstanding the effects 
of humidity, corrosive atmospheres, vibration and heat 
They also have the important advantage of eliminating 
the concentration of stress in solder joints at the place 
where the wire leaves the solder, and thus decrease the 
chance of breakage because of vibration or other motior 
of the wire 


ect from the Keller 


r Company, Grand Haver ch nder the trade 


available frow ther Bell System Licencees 





Currently, several hundred millions of wrapped con- 
nections are being made annually. Chief applications are 
in central switching station work and for interconnection 
of printed subpanels in radio and television set manu 
facture. There is every indication that the number of 


wrapped wire connections will increase at a rapid rate, 


and it seems inevitable that in a number of inportant 


applications the use of mechanized wiring devices will 
become mandatory. 

Applications of Mechanized Wiring. Wrapped con- 
nections and mechanized wiring need not replace printed 
circuits; they each have their own important fields of 
application governed by their inherent characteristics 
The most likely types of applications in which mechanized 
wiring will make important contributions toward de 


creasing costs of production and improving the quality 
of electronic assemblies are 


|. Where flexibility of production is important 
Where extreme electric al reliability is necessary 
Where vibrations and shock present a problem 
Where printed circuit or other subpanels of high 
production items are to be interconnected 
Where serviceability and ease of modification in 
the field are important 
Where components are sensitive to the heat of 
soldering 
Where compactness of construction is desirable and 
is limited by present methods of making cireuit 
connections 
Where currents to be carried in the leads exceed the 


carrying capacity of printed wiring. 


lL. Mechanized wiring devices programmed by punched 
tape or punched cards are ideally suited to short-run 
production on account of the great flexibility inherent 
in this form of programming. The substantial prepara 
tion and set-up time inherent in other methods of pro 
duction is largely eliminated by punched tape program 
ming. This advantage is of the greatest importance in 
short-run production lots, when considerable time would 
otherwise be spent on set-up. With mechanized wiring, a 
variety of different circuit patterns can be wired in an 
almost continuous operation simply by changing tapes 
Furthermore, a circuit once “learned” by the machine 
will always be remembered, a property which cannot be 
matched by a human operator. A series of punched tapes 


can form a “library” of circuits eliminating the need 


Fig. 2—-Combination Wire-Wrap air-driven tool made by Keller 
Tool Division, Gardner-Denver Company, Grand Haven, Mich 


Air supply for 


for the much larger inventories otherwise needed, and 
making unnecessary the retaining of operators when re 
verting to a previously used circuit. In the design ol a 
new circuit, the ultimate responsibility for its correctness 
is shifted from the production operator to the designer 
who programmed the Lape, and the preparation of ad 
ditional schematic diagrams is thus avoided 

2. The reliability of a solderless wrapper connectiol 
made with appropriate wire, terminals and wrapping tool 
is now beyond any doubt, and each such connection will 
he identical to all the others. These connections have 
proved less sensitive to vibration, corrosive atmosphere 


soldered 


These features are invaluable i 


or other chemical action than 


joints, with 
practically no rejects 
telephone work and may lead to the large scale adoption 
of wrapped connections in computer manufacture where 
every connection must be relied upon 

3. Under conditions of vibration and other motion Mie 
last turn of wire on a wrapped connection becomes un 
bent slightly, with a much smaller resulting stress con 
centration than in the case of a soldered joint, where 
the wire leaves the solder at a single point. For this 
reason solderless wrapped connections are less likely lk 
break under conditions of severe vibration than soldered 
Ones 

1. Several major producers of radio and television ap 
paratus are now using solderless wrapped connection 
for imterconnecting printed eireuit subpanels with each 
other and with loudspeakers, volume controls and other 
terminations. These wrapped connections are presently 


heing made with hand-held wrapping tools. Within the 


Fig. 3 Modular board for wire-wrap 
ped terminal connections has 40 holes 


in each horizontal and vertical row 
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constructes 
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Py pic a 


the 


inal mechanized wiring machine 


was designed and built) primarily with 


ipplications of this machine are expected to be in 
ins the production of large scale com 
other 


and 


telephone industry 


communications and types ol 
labora 


pre pared 


puters, tor radar, 


relatively low-run military equipment in 


tories where an electric circuit often has to be 


on short notice and in quantities i hundred units 


by products and may 


up lo 


considered as very useful 
| 


other advantages listed are 
for 
themselves to call for 


scotine enouy 


the 


applic ations be 
ola 


it} tin wirine machine 


Mechanized Wiring Machine 
Try the 


ntlreal 


machine with puneh Lape 
hi 1. the 
heen previously 
rotated so that 
Meche 


Thiet hhanize d wirtt 


constructed at) Clev ite hoard inte 
inserted j- 
it « 

makin 


dire 


which the components have 


held in a frame which can be an as 


intervals 
four different 
distributed 


four il 


silvle 


ind 


suirnie positions 
to 


to 


spaced 


it yw wire connections in 


lions achieve i uniformly ind neat 


wittl 


Tw 


Odie 


pattern 
Wi 
the 


is mounted 


tool heads are 


Wire 
rotates clockwise 
tools 


with 


iir-driven ap provided 
other 
on a slic capable of vertica 


slice that ( 


counterclockwise. Eacl 


{ these 


motor respect t« other an move 





horizontally. This permits the spindles to be aligned with 


the terminals to be wired. The sequence ol operations 
requires a three-dimensional motion; an x and y motion 
for aligning the spindles with the desired terminals, and 
me in the z direction to insert the tools onto the terminals 
ind wrap the wire around them 


In the design of this machine. reliability and speed 


1} operation evoverned the choice of many of the com 
ponents and the speed and timing of the various parts of 


the machine cycle. Of course. a number of possible im 


provements on this experimental model are planned in 
later ones 

Wire-Wrap Tool. The combination Wire-Wrap tool 
big. 2. is capable of grasping the insulated wire fed to 
t from a spool and bending it into proper position prior 


0 Wrapping around the terminal. The tool also stripes the 


insulation when it starts to rotate for the wrappin 


process The device contains an automatis spring and 
cluteh-operated indexing system to make it always stop 


ts rotation in the same angular position where cal 


rrasp the wire supplied to bor nsertion on the ter 
minal, the spinclle of the tool can move in it iitial 7 
lirection. All these motions are pneumatically 


Lhe spindle itself is) drives 


wthuated 
i high speed in 


ir motor througl a planetar “peed reducet Lhe 7 


iid 
| 


the rasp motions are actuated by small pistons 
Modular Construction of the Board. Consicd: 


thought has been given to the concept of a modular 


ul in preference to the arbitrary poms 


spacing ot ti | 


practiced in electronte cireuits While 


mw so Trequentl 
modular layout impose estrictions upon the placin 
| omponents ind upon the con ponent manulacturet 
ts beneficial value appears to | obvious that it 


eventual widespread use « foreseen. This concept 


RETMA Automation 


which suggests the use of modular 


has also been recognized | thie 


Committees lavouts 


ol printed circuit boards 


Tin the 


Clevite, modular layout is necessary to avoid possible 


mechanized wiring machine constructed al 
interference of the laid-in wires with terminals on the 
board. The modular board can be punched or molded 
with regularly spaced holes 


by the 


separated in both direction 
Thus, it is not 


necessary to tabricate i board to meet the 


chosen dimension or module 
specity re 
special design. Boards of various size 


tock and their cost can be kept lo 


quirements of any 
in easily be held in 
minimum. A sample of such a modular board is shown 
itl hiv > 
Various modular distances have been considered, and 
i modulus of O.2 in. and another one of O.25 in. have 
been iven prelerence inn thee model 


Lhe 0.25-in 


present protoly pe 
ested by the dimensions 

tool while the 
.2-1n. separation is con idered desirable since it is twice 


RhkeTMA 


shown alse i i > there ave other hole s for the 


separation l sti 


of the present combination wrapping 


the O.l-in. value 1 o strongly promoted by 


inger Components in the board 
crey ind are located 
points 
terminal hol 


Wiring Layout. |; mechanized wiring machine 


connection bet ' two 


board is 


terminals on the mount 


haped config 


iration as 


e must be thus strung eithes 


1 ure that no wire 
exception to this 1 


terminals separated 


module in the 
| shaped tru 


tools wijacent f each other then movil 


direction 


mduced by first ha 


the x-directi hile holding the A tool tixed 
finger me vith the B tool in the 
fixed bride the I 





Dressing 
i finger 


Dressing finger rock 
vertical motion with 4; 
horizonto! with #) 


A slide 
B slide 


; ts 
Qn — 


through its y-motior o as to produce the | shaped wire 


onfiguratior sues ive steps are illu trated in ki ) 
ly holdin the mountin panel Irame in successive post 
on eparated by OO-cde« intervals, an | shaped wire 
onnection in any direction can be obtained 


In determining the wirin pattern for a typical assem 


hould be taken to 


tributed and neat arrangement of wires to 


iv. care produce a uniformly dis 


facilitate 


ervicin 7 rapid wirin the 


of the equipment. b: layout 
hould bye uch as t ivoid excessive waste motion of 
the slides by going whenever possible to nearby terminals 

Perminals. To be u 


either by 


ed for wi ipp dl 


connections, the 


terminal themselves or as part of a terminal 


mounted component, must have the right diameter and 
‘ one or more harp edges for indentu the wire 


standard 


lhe hole diameter idopted i 


in the laminated 


nlasty Ooo mn 


mountin boards for wire-wt ippin is 
for a push fit of the terminal. The maximum diameter of 
the terminal should bye 


thi or about 0.057 in. The re 


O.002 or O.OO38 in. greater than 


quirement on the edges 
«that the corner radius should not exceed 0.003 in.. but 


the edges must not by sharp is to cut the wire 


Standard terminals are of such a length as to project 
I to , In. out from. the board. to accept up to three 


wrapped connection lhe terminals must. of course 


have a shape POSSESssi ood mechanical rigidity The 
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LEFI 
Fig. 7—Schematic diagram of 
wrapping spindle 
drives and code mechanism for 


positioning 


determining end points. 


RIGHT 
Fig. 8—One of the four code 
mechanisms consisting of seven 
code bars and 40 switch fingers. 
Three limit switches are carried 
on the rack bar seen at the 
top. 


torque due to wrapping and 
stripping No. 24 polyvinyl 
insulated wire, as used in 
the Clevite machine is about 
© in.-oz. 
lerminal cross-sections 
ire shown in Fig. 6. It is 
expected that the square 
and rectangular terminals 
(A and B) will be used 
on the 
ind for mounting pigtail components or double-ended 
lerminal (C) is for tube sockets and similar 
lt is particularly important that the ter 
minals be made of sufhciently thick stock for rigidity and 


lo prevent excessive contraction and decrease in contact 


larger components 
terminals 


OMpPorne nts 


pressure as the wire ts wrapped onto them. To hold 
ecurely in the board, the terminals should have a taper 
which can be pushed up 


mm the board 


against a corre sponding taper 
(as below Phe taper on the terminal can 
bye produced either by comming or a widening of the 
cross-section by a chisel blow on the side or some 
imilar method 

Possible terminal metals are nickel-plated brass, tinned 
or untinned phosphor bronze and nickel silver. Plated 
Plated steel is 


cheaper and more easily obtainable in case of an emer 


steel terminals have also shown promise 


ency The terminal ends should be pointed or round 
for easy insertion into the panel holes and to guide the 


wrapping tool onto the terminal. 


Code and Drive Mechanisms 


A schematic diagram of the coding and drive mecha 
nisms for positioning the wrapping tools over the ter 
minals is shown in Fig. 7. There are four servo motors 
for horizontal x- and vertical y-motions for tools A and 


B. Note that the dressing finger position is determined 
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vertically by the Ay motor and horizontally by the Bx ible to engage the three miniature switches mounted 


on 
motor the rack geared to one of the tool slides. The two outside 

kach of the four slides transporting the two wrapping switches have shoes about ; in. long each so as to 
spindles through their x- and y-motions is actuated by a anticipate the approa hing of the center switch to the 


motor whose direction of rotation is determined by a code-selected finger sufliciently ahead of time to bring 


tape reader command the slide from high to low speed before attempting to 
Positioning information also is read out from the Layne stop by use of the center switch. The speeds are selected 
reader into four electromechanical code mechanisms through the two clutches. The center switch releases both 
orresponding to the Ax. Ay, Bx and By motions. In clutches and actuates a detent. The clutches need position 
each code mechanism, one of a set of 40 tripping fingers the slide only within about one-half module either way 
s moved so as to be able to engage a set of switches the detent locates the slide within two or three mils of 


mounted on a rack geared to the corre sponding tool slide position called for by the tape programmer 


\ tool slide can be engaged to its actuating motor lo prevent overtravel of the tool slides in either direc 


through either of two clutches. One is geared for a high tion. each slide is equipped with a set of two limit 


traverse speed and the other for a slow speed used just witches The ‘ itchy disenvaue the clutches if the 


prior to stopping the slide and on traverses ) o normal travel o the hicle 1 exceeded In addition 


listances sequencins of the various motions there is at each end a rubber bumper lo prevent impact 


formed by 1 stepping switch Qvertravel and cor equent tripping of a limit) switeh 


In the preparation of the pune hed tape SIX © ’ can oceur due inconsistent code uch a wrong 


holes in any one row are used for uniquely identifyin direction of on the tape. or to a possible fault 


iny one of 40 positions along each of the x- and y-axe contaet 1 code bar fathne to corre spond 


Actually. 63 positions could have been coded with six nand and thus operating the parit 


holes. but in the modular board. Fi ). there are onl ‘ ( i ( witches will fail to engage any 


K) terminal positions in each of the x- and y-directio vertravel, a limit switeh will be 


The seventh Lape hole serves as a directional signal and tripped ind oa will cause the machine to stop 


the eighth may be used as a parity check. For each me Oper itin 
tion, a row of holes represents one command The panel dex device consists of an. electric 


One code mechanism, Fig. 6 contains seven long bars motor, a swite solenoid arranged so that a special 


corresponding to each of seven Layne reader holes a1 command from the lape reader brings the wiring board 


or position, one for chee king) and the bars. capable frame into its next 9O-deg position. The proper amount 


f axial motion by means of solenoids are coded alon of wire is fed from a spool by means of a one-turn cluteh 


their top edges with series of notches correspondin te lhere | ilso a small cutter which shears the wire at the 


i binary numbering system. The 40 fingers lie acros proper tim 


" 


the bars. For every tape reader position command and lhe frame of the machine is made of welded aluminum 


the correspondin combination of solenoid actuation channel to ike the whine as light and as accessible as 


if the coded bars the slots line up for onl one tie yossityle 


which ean drop lower than the others. This finger is thus o make maximum use of the flextbility of the mecha 
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Components for Mechanized Wiring 


\ mechanized witts machine | due only i electru 


omponent uitable for the urbe are readily availa 


ilole Mo t «es 
laisse these 


ET nl toda oO one of two broad 


whi hy ha ( 


electrolytic « ipacitor 


termi on one side such a 


Maireey ormet ana similar 


tint and those havir istal ‘ wd uch as resistor 
and Capa thor 

bor wrapped connection on nents of the first group 
need to be equipped with ippropriate terminals 


from each other that the 


a0 spaced 
meet the modular specifica 
While a significant number 
with Wire Wrap terminals are now avail 
thle. most of these 
With the 


emmy falls ag 


tions of the mountin hoard 
| components 


do not have their terminals modular 


eneral need for modular design nov 


nized, it is reasonable to assume that 


omponent manulactures “il Ie prepared to turn 


theese product with ippropriate erminal pacin 


( component with axial leads need more consideration 


Sites thre ‘ it¢ produced it ol 


ubstantial qu srotatie 


inl change of manulacturin equipment represents i 


nayor financial commitment. It will take time before such 


ircuit) element will be usable for 


upped with leads 
vrapped comnmectton \ method must therefore be avail 
ible to adapt present resistor inal capacitors to the 


machine i- hown itl 


Vitti machine A double prince 
bi in be used to advantave lhe two pinned be one 
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multiples of the 


rotatin clockwise, the other 


eparated from each other | modular 
listance. Components with axial leads are inserted be 
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ra ped | cvnne ind the second lead by the 
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wis | 
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components al 
havin the 17 
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Lhe use of 
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Fig. 9 pigtail com 


ponents to terminal stake 


Double-spindle tool for attachment of 
Keller Tool 


Division, Gardner 


Denver Company) 


bi 0 right) Suggested three-dimensional packagin ol 


electron ~<ubassemblic * Using wrapper d connections to termin il 


on end of each component board 


necllons Supplying axial COMM Ore nts with sual rather 


would still make the 


traditional manner. as 


than round wire component prac 


tical for manual handling in the 
yell as for printed circuit’ boards 


me indicate that the advantages of reliability 


Best estimates at this 
flexibil 
and low cost of mechanized wiring will overcome tor 
many applications the disadvantage of additional har 


makin c 


usable in mechanized-wired circuits 


hin required hor pigtail-ended components 


Combining Wrapped Connections 
With Other Systems 


several radio receiver nanulacturers 


Lhere itt 


in printed circuit boards equipped with terminals 
uitabl 
ide by 


issemmblies located i prositior 


Many connections are 
tools 
which nake 


unsuitable lt however 


lor wi ipped connections 


hand-operated Wrappin between panel 
plug in con 
etn “\Vstets COoONncels 


that they could also be made b machine similar to 
e described 
hor the most compact construction of electronic equi 
desirable 


in sth 


ent, three-dimensional layouts appear t be 


stacked wales 


Lhere itt rie 


\n example is the structure used 
linker Toy 
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ercially for attachment to a printed circuit support plate 


Lhese 


Tries hanize d Wirih 


ipproach Ww organizations 


such multilaver circuit subassemblies com 


to provice the electrical connections subassem 


blies ean also be interconnected by 


provided they have terminals suitable for wrapped con 


nections. They still could be used for dip soldering 





hand wiring dependin upon the preterence ol the 
product manufacturer 
[he same idea might be further applied to the int 

onnection of a set of printed circuit boards. As show: 
n Fig. 10, a number of boards. each equipped with its 
ippropriate components. have all of the terminals exposed 
it one end 
by suitable 


up by the machine 


These boards are held in a support structure 
ruides and the terminals can be easily wired 
lhe advantage of usin wrapped connections in 
connection with printed circuit subassemblies lies ir 
the fact that such connections can easily be removed. 
Thus, a plate could be exchanged without encounterin; 


-uch difficulties as might be expected if a printed cit 


(interconnections made on back 
ponel by wire- wrapping 


ee otha Soe 


Typical printed circuit or wire 
wrapped sub-assembly 


cuit and dip solderin arrangement had been used for 


Where emphasis is laid 


upon even greater ease of interchanveability. printed cil 


interconnecting subassemblies 


cult boards might be plugged into receptacles which are 
wired up by the machine 

The purpose here has been to indicate some of the 
important combinations of tes hniques made possible b 
mechanized wiring There is no doubt that) ingeniou 
designers will find other ways of employing existin 
methods together so that each may contribute where 


sper ral features make it most useful 


The Economy of Mechanized Wiring 


The major cost savin which can be made | thi 
ol a pune hed tape controlled mechanized wirin 
ability to be 


rapidly for any production, large or small 


rie bine 


lies in its flexibility and in its set-up 


When the 


circuit designer has determined the connections needed 


he can prepare the layne quickl on the tape pre 


pr aeriiniis 


de ‘ place the tape ind panel into the machine. and 


Modifications in the 


program can be made rapid] I well know: punched 


have the panel wired in short order 


tape techniques ind the tape. once prepared can be filed 


for future use 


cheap when larger quantities are 


Phis kind of flexibility becomes imvaluable and indeed 


essential in cases where much of the labor time ts ex 


, 
ended in learning how to wire a new cireuit. Printed 


circuits and even hand wiring both are comparatively 


involved In printed 


circuits. no harm is then done by an increased cost and 


time lag due to set-up, and in the case ol hand wiring 


operations, a som what extended learning time can be 
tolerated. But for relatively short runs, mechanized wu 


cheape st method of 


ing is expected to be by tar the 
operation 
Onee the 


set-up ha been mace the cost per con 


nection on a mechanized wiring machine, including cost 
of materials and machine depreciation, is roughly com 
parable to that of other production methods. It is felt 
therefore that) tor 


to program-controlled mechanized wiring should be justi 


a particular application the change 


fied by a reduction of the set-up or programming cost 
It is for this reason that, at the present time, the use of 
a tape-programmed Mechanized Wiring Machine is ree 
ommended primarily for low run production ipplic ations 

Sper ial wirtin machine s for the PUP pone of intercon 


necting subpanels of high production electronic equip 
ment such as radio and television receivers, of course 
must be justified | 


the cost of makin 


i cpuite different comparison Here 
onnections must be compared with 
the presently used hand method. High production wirin 
machines will make each connection very cheaply bye 
cause of the high production volume and the relativel 


much simpler ce f this type of machine 
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| Disktyoe thermostat before (left) and after right) 


ign principles 


Component Styling 


lo reflect inherent quality and produce 
production worker respect for parts that 
are hidden from view tn the final product 


hemeg 


illus 


industrial design ler hniques are 


applied to component styling as 


trated by three case histortes 


PALL WRABLICA, JR 
Pact Wrantica A 
New York, N. ¥ 


cre TATt 


MANY PEOPLE ARE OF THE OPINION that styling and in 
dustrial design deals exclusively with the outside or visual 
aspects of a product, Styling strictly for outes beauty Is 


renerally accepted today by the industrialist and the 
consumer. It is a surface approach to increased. sales 
and goes as far as the concept behind it The styling of 
things like 
radio cabinets has helped to stimulate the 


d better produc Is 


automobile refrigerators, television and 
desire to 
own new 

The | ic meat of industrial desien goes much beyond 


what the eve can see and is probably the reason it has 


134 


) 


Fig. 2--Internal construction of 
the thermostat switch shown in 
Fig. 1. The various thicknesses 
of molded material function t 


house springs and bosses 


application of industria! 


been overlooked, Perhaps the world “styling” is not the 
best application of language: the term creative engineer 
ing may be more appropriate Harnessing a concept Is 
definitely a mechanical procedure and the unique ability 
f combining something intangible with something rea 

what the qualified industrial designer has to con 
ribute to product development 


The relationship of ultimate user 


a product to the 
warrants much more consideration on the part of the 
lesien engineer than the immediate mechanical or elec 
trical work the object is expected to perform. This con 
tribution is made by the industrial designer who is 


iware of the human engineering and 


psy hologi al 
aspects for merchandising and producing products and 


omponents that) are Consumer 


‘ omple tely ace eptable 
woducts is an area where the industrial design formula 
been tried and accepted The same kind of analysis 
understandin of 


materials ind)» manufacturing 


is beinning to enter the area of non-consumer 
oducts whether they be entire assemblies or parts that 
rigimal equipment manufacturers install. True, they may 
but they do add a look 


of quality that has far reaching effects on the merchan 


ever be seen by the consumer 


dising of the component and its handling on the assem 
bly line of the purchaser 

Thermostat Division of Metals & Controls 
Corporation of Attleboro, Mass. has taken such a tur 
by incorporating style in the design of their devices. The 


sy nee; 


services of an industrial designer were originally en 
aged because management realized that the precisior 


and engineering effort going into the manufacture of its 
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Fig. 3 
switch 
influence. 


Larger disk-type thermostat 


before industrial design 


Fig. 4—Redesign of switch shown in Fig. 
3. Both improved eye appeal and reduced 
costs were achieved, 


Klixon thermostats and switches was somehow not being 
reflected in the finished product. To be sure, they pet 
formed adequately but still looked like an ordinary mass 
of metal or molded compound. 

The problem given the industrial designer was to add 
a quality appearance to these components which would 
reflect the care that goes into their making. Paul Wrab 
lica Assoc lates combined forces with Spencer’s | hneinect 
ing Department headed by E. P. Jastram, Ji 
improved appearance of their products 


to achieve 


In approaching this assignment, it was felt that original 
equipment manufacturers would have more confidence 
in a component that looks as though it were developed 
with specific intention to perform a specific job. Gain 
ing this confidence justifies any cost that may not be 
obvious in such components. Furthermore, good lookin; 
objects are certain to receive more appreciative handlin 
by installation and maintenance men. The damage caused 


by improper handling of delic ate devices can be reduced 


considerably because of the increased psychological ap 


preciation that results from making the appearance ot 
things reflect the thinking and care 
production. 


going into thet 


Figure 1 illustrates how applied creative engineering 
has affected the appearance and efficiency of an electrical 
component. The objects are the Klixon 1l-in. diam disk 
type thermostats. Shown at the left is the device as it 
was being manufacturer before the collaboration of the 
industrial design approach The two vertical projections 
are terminals for quick-connect wire leads and require 
ample all around clearance. They seem to be located 
arbitrarily in relationship to the overall shape and_ siz 
of the object. 

In the redesign of the thermostat, the limitations of the 
assignment left very litthke room to explore the applica 
tion of creative engineering. The metal mounting cup 
could not be changed because it had to fit existing brack 


ets for size and hole locations. The height and diameter of 
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Fig. 5—Before and after effects of applying industrial design 


thinking to a miniature snap-action, hermetically sealed switeh 


the plastic housing were established by performance re 


The only 


quirements area for possible change was the 


top surface 

The result of the collaboration between Spencer hun 
‘rineering and the industrial designer is shown at the 
right. Though changed in appearance, the body is molded 


in the identical manner as it was before——thus requiring 


ne change in setup o1 production procedure lhe varia 
tion of levels in the top surface provides specifi advan 


taves to the functional application of this thermostat 
One is the provision of appropriate thickness 


material where it is 


ol molded 
needed to house springs ind boss 
nternally, Fig. 2, to control the function of the bimeta 


disk The sawtooth effect on two of the surfaces 
It creates visual interest by reflecting light 


from its triangular points, and by its rough texture on 


serye 
two purposes 


broad area it prevents scratches from being too visibl 
The square in the center is the greatest height to pro 
ide ample clearance for the internal spring and plunger 
It also provides an ideal surface for product identifica 
tion by 


incorporatin the manufacturer's. trademark 


provides u protective shoulder 


to keep the metal terminals from twisting out of place 


This center square al 


The four low areas below the ter 


minals for all around clearance of the wire connectors 


provide clearance 


The terminals were placed it an angle from the hori 


zontal to minimize strain and fatiguing of the wire « 


aused 


by abrupt change of direction. Changing the terminal 
to this position enables 


the installed thermostat to oc« up 
less overall height 


Compactness is of great value t 


manufacturers of washing machines, ranges, aircraft, et 


Another probl m prese nted by the Spencer Thermostat 
Division was the 1.5-in. diam disk thermostat illustrated 


in Fis }. The terminals hang over the sides primaril 


The aley 
of incorporating enough metal for the 
amount of conductivit Avain, the possibilit 


to prevent wires from touching opposite leads 


down Wis iwa 


required 


Continued on page 296 
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Manufacturers Medal and 
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hlectrical recognition ol 
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the cooperative activities of the electrical manufacturing 
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president, Perfex Corp 
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Three Pioneers 


A. B. BUSSMANN 
Vice President 
Bussmann Mfg. Co 


Mr. Bussmann began his electrical Mr. Cole 
career 50 years ago with a St. Louis 
electrical contractor as a stock clerk N. J. in 1903 


After expertence in other positions, came a draftsman 


in 1914 he organized with his brothers 


make fuses and fuse equipment. The Cole Electrie Products Co. When the 


Federal Klectric 


company beeame a Division of Me 
(jraw Eleetrie Company in 1929, At 


Receive 50-Year 


Electric Co 


started 


and switehboard manufacturer in New 
the Bussmann Manufacturing Co. to ark, N. J. In 1918 


Products Co wu 


formed, he continued as its president 


Certificates 


LOUIS W. COLE D. H. OSBORNE 
Chairman of the Board 
Federal Pacific 


Vice President 
The Porcelain Insulator Corp 


an office boy In 1906, Mr. Osborne was employed 


with the Fk. H. Lovell Co. in Arlington by the Locke Insulator Co. at Vietor 
next year he be N.Y. Later on he established his own 
for a panelboard 


insulator Inspection service but re 
turned to Locke Insulator Company 
he founded the in 1915 and rose to assistant general 
manager. From 1926 to 1929, he was 


Franklin 
Porcelain Co. When this firm was dis 


general manager of | the 


that time. Mr. Bussmann was elected until 1954. when Federal merged with olved, he joined his present company 


1 vice president and director of the the Pacific Electric 


parent company became its 


overall promotional programs as the producer of any product 
purchased directly as the result of such programs 

\s the story unfolded, NEMA members were reminded 
that competition from other ‘fuels ind many non-electrical 
“to talk 


positively and constantly to everyone about the benefits of 


products was abroad in the land and were urged 
living electric ally They were told ilso that the industry 


oe ‘must be heard above ill others because “electriv 


power and electrical equipment components and appliance 


ire of necessity mutually interdependent because consumer 


Treasurer 


J. J. MULLEN F. F. LOOCK 
President 
Moloney Electric Co 


President 
Allen-Bradley Co 
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o. and Mr. Cole vhere he erves as vice pres dent 


dollar competition | trong and getting stronger and be 


cause this great industry can only be built by getting to Mr 


ind Mrs 


The show emphasized the place of adequate wiring in the 


America firstest with the mostest 


interdependence picture The audience was reminded that 


residents of 34,000,000 homes are prevented from living 
better electrically because the wiring can't take it. Appliance 

iles are slowed down and so are the expected increases jn 
electric power consumption and market lor component 
parts and power generation equipment. ¢ ommercial lighting 


improvements were the ubyject of another kit 


I arming 
better electrically was the third market group where promo 
tion plans are aimed to create acceptance of electric ap 
pliances and equipment in farm area The prograin was 


headed by N j VMacDonald Thoma A 
Betts Co 


pre sident The 
Ata luncheon meeting, three pioneers received certificates 
of appreciation upon completing 50 years in the electrical 
held 
A. A. Berard, president of the Ward Leonard Electric 
Company, was named by the board of governors to succeed 
J. W. Corey, chairman of the board, Reliance Electric & 
Engineering Compan is the 27th president of NEMA 
The hoard il o elected we president ind a trea urer 
pictured here I ddition to the ofheers the following were 
elected to the 
For One-Year 
W. R. Perse 
The kmer etris 
For Three-Year Term 
Bixler preside 
Electric. Mi 





DESIGN TRENDS 


Glass-Reinforced Polyester Brush Holder Yokes 
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President 
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COMPANY 


boric Is nneylvania 


MoLtprp GLASS-KEI 
brush holder yokes in General Electric 
line of de 


constitute an 


,POnRCED POLYESTEI 


ew Kinamatn motor and 
bac 
This de 


enerator important 


tor an improved pertlormance 


ivti provide ith eccenparmnile il 


with hig h 


well a 


brush support) ring dimen 
ional 
ind 
omplete 
full 


ive rated 
| These 


tability, a heat 


uperior 
stance big | 
oke 


thitve 


ire ret how i 


family of being used 


NEMA 
ISO hp at 1750 


nthe range ol frame 


from | to 


machine operate peed 


ip to 4000 rpm and 
to 600 volts de 

During the 
diflerent 


construction 


oltage 


man material 


oke 
(Last 


were 


iron ind steel 


ulated studs were studied 


many ot 
yoke 


material 


to provide certain 


obtainable in a made 
ol im oan ulating 
meclude: (a) 


mounting fe) ¢€ 


ture long 


lo ground implified 
ompact br 
construction ind (d) 


ide 


of withstanding 


motor of 
overload 
ind power lirge 


is an considerath 


larl 


du I 


important 


in dirty atmospheres w 


ind other 


ettle on the stud in 


made of insulating 


development 


vokes 


creepage 


creepage 


on 


contamination 
ulation \ 


material 


ratings up 


program 
brush 


evaluated 


and 


with in 
but failed 
idvantages 
completely 
These fea 
paths 
brush stud 
ush 


rigging 


flexibility of 


generator capable 


wervolt ipe 
to ground 
particu 
here carbon 
cal 


yoke 


pros ie 


Properties of Glass-Polyester Premix Compounds 
Compared With Other Materials 


Cotton- 


rag 
phen- 


Material 


Flexural strength, psi 1000 
Flexural modulus, 10 
Impact strength, ft-ib/in, notch 
Moisture absorption in 24 hr 
Arc resistance, sec 

Heat distortion, deg C 

Cost 


10 


olic 


Cotton- 
rag 
mela- 

mine 


Glass- 


poly- 
ester 


Glass- 
phen- 
olic 


21+3 
2.8 + 0.2 
12*2 
0.8 + 0.4 
B82 
200 150 200 
B C D 





Glass- 
mela- 
mine 


15 «5 


10+5 
0.6 + 0.4 
180 + 5 
200 

E 


longer than 


creepage path can nor 
mally be obtained from a simple 
yoke stud 
conducting yoke 
studs must be 


his is 


plece ot 


metat 
When a 


material is used 


ind construction 


brush 
voke 


normally done by using separate 


insulated from the 


washer ¥ 
Phe 


the 


insulation such as 
collars 


insulating 


sleeves use 


voke 


and 


and bushings 


of an material for 
individual 


the 


eliminates these 


parts 


unplifies brush rigging 
issembly 
He ‘atise 


paths 


of the inherently long creep 
the fact that additional 


and 
molded 


tion proved to be more compact and le 


insulating sleeves are not 


needed, the plastics construc 


Since machine 


pace 


teel 


Consuming 


tuds 


scTeW 
insula 
voke 


ac hie ve d 


Ww ithout molde d on 


tion can be used with the plastics 
flexibility is 
to stock 


“176 


yi yreater 


unnecessary several parts 


each trame 


veral type of laminated = sheet 


wh i laminated ray-base phenolic 
mate 


had 


order to 


similar 
but these 
drawbacks. In 


provide the desired long cree page paths, 


melamine heet and other 


rials, were considered 


miahy obvieu 


it was nece iry to introduce flash bar 


the voke 


required 


riers il 
these b 
trength 


certain on 


the 


was produ ed 


points 
lacked 
the yoke 
In addition 


ifriegy 
when 
trom 


material many 


costly machining Operations were re 
quired and the overall quality level wa 
high 
laminated sheet plastic 

but the 


standard 


not as For a low 


produc tion 
item might be 


chosen for high-volume pro 
indus 


molded 


part seemed an obvious choice 


duction of this line of 


trial motors and generators, a 
plastic ~ 


Before glass-reinforced 


specitying 
i yoke material, many other 
studied 


molded cotton-filled 


polyester a 
molding compounds 


these 


were 
Among were 
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YOKE 
MOUNTING 
SURFACE 


sTUD 
MOUNTING 
PAD 


BARRIERS 


big The family of molded glass-polyester brush holder big. 2. Glass-polyester yoke assembled in motor with handhole 
yokes for nine NEMA d-c frame sizes 180 to 500, in General cover removed, Maximum creepage distance from stud to 
klectric + Kinamatic motor line Clastic material is used for ground Is provided by including molded barriers around stud 
molding the yokes mounting pads. Barriers also provide means of accurate posi 


tioning of studs by molding to tolerance for snug fit 


phenolics, molded glass-filled phenolics a glass-base material is found to be i width of °4 in., be maintained true 
and asbestos-reinforced phenolic . Pet much better than with either a cottor within O.OO4 in Lhe necessary close 
haps the most important consideration or asbestos-filled compound. Thus, the tolerance control was attained through 
in the selection of a glass-polyester com glass-filled polyester compound also operative engineering 
pound rather than some other material ffers greater moisture stability and re Maximum creepage distance from 
were comparative dimensional stability istance to warpage and dimensional d to ground was provided by in 
it elevated temperatures impact change luding molded barriers (see Fig ) 
trength, moisture absorption, flash-over Since this line of motor ind ger round the stud mounting pad Dhese 
tracking resistance and cost. The ap erator capable of handling heay barriers also provide a means for ac 
pended table compares the properties overloads without stalling, it can be curate positioning of the studs by mold 
of five most promising candidate mate expected that users may load them to ing to tolerances that assure a snug fit 
rial (,las phonolis and vila s-mela the pout where flashover occur Phen mn the tud and prevent it from twist 
mine materials were among those cor olic materials will) carbonize readily ing. On the opposite side of the yoke 
idered but were discarded owing to inder arcing or surface current leakage the barriers were designed at an angle 
their higher cost without offering signif forming a permanently conductive path 

intly improved propertie Under similar exposure, glass-polyestes 

Sautistactors pertormance ot i dd need onl to have the light urtace 

notor or generator requires that the deposit caused by the extreme heat of Cll 
brush tuds remain wecurately posi the ire Ww iped iway mad if original > 
tioned over a long period ot operation, resistances i complete restored ) 


Slight dimensional changes in the brush The tabulated data show that gla 


four time yreat 


oke will cause shifting of the brush polyester offers up to 
tud ind impair machine operation inpact strength than cotton-filled pve 
It is obvious that this cannot be toler oli Thi lactor 1 in important cor 
ted. Molded phenolic yoke require ideration | motor where rugged 
post-curing operation in order = to vie on deycling and reversin 
inimnize dimensional change with iv rea b loading ire ¢ kK pected 


ing 4 glass pol ester compound is nm ¢ yning these brush yoke care 


inherently more . ible due to the tact ittention Wi paid to rigiadit 


that its chemical reaction, once tarted tability creepagpe paths ind good mold 
proceeds automatic ally to completion ne practice Cantilever loading test 
ind cannot be arrested merely by with- on studs in yokes of various thicknesse 
drawing from the hot mold too soo nd contiguration were to deter 


i with phenolie Lhe vlass-reinforced tn optin im design 

polyester yoke complete s the Class B In order that the end of he ae yoke receive mounting 

' t o sig . 

insulation system which is a feature of tud 6 in. to G6 in.) be “¢ ee proves mmnerentse 
thickne it these points Additional 


this Kinamatic line of motors and gen tioned within the thickne thickne j | I rr j t j 
aie i ia een ca we out o eae 

ore bs t (Vo) } s 

erator eyment (U.UZ2 in.), of yoke in several places for molding 


Resistance to moisture absorption by that the tud mounting p economy and to facilitate assembly 
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lo allow wrench clearances 


placement of studs 
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lo adapt the yoke for brush 
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hifting 
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in the molded design by 


are reinforced 


providing in 
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lowe I mold 


thickness 
thickne 
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everal places (| iz 


- 
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sdditional 


carried out edge ot 


for 


} 
») 


cost, 


better breathing during molding, 
and to provide a shoulder 
to tap against in adjusting the yoke to 
its proper angular setting. 


convenient 


The glass-polyester compounds used 
General Electric 
vokes premix 
compounds O00 


by Company in these 


brush holder 


are Glasti« 
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ising 


rach 


ind 


ot ol 


1 2ZO to 


ad through 


sulomaty 


ernsitive 


holding 


ny coil 


insulating 


by compe 
the 
the 


next 


per 


Lupe 


mol 


ol the one 


Lape 


md-tear 
me-cuthi 


quirrel 


A) 


or 


per 
thie 


lay 


lead 


ind 
eles 
essed 
new 
iler 


while 


of 


dehinite 


theod 


to length 


un 
hand 
thre 


Stripping the tape from the 


ee'tiel 


cycle for 


Rack and gear transmission converts piston 


feed motion 


live tape 


next piece 


lrigeer 


\ir 


switch 


These 
ind 


I he 


methods proved to be wasteful 


inethcient 


hirest lep wa the de velopment 


lever operated definite-length 


ai penser 


It eliminated tape waste by 


providing 


job while gre 
\ clean 
ured by 
tape 


correct 

itly 

idhesive 
the 


lengths for a given 


reducing labor cost 


alse 
of 


urlace was 


the 


re duced handling 


| pansion ims the lis 


of 
the 


power-ope rate d 


pressure 


ensitive tapes wcented further 


need lor i 


definite 


length di penser the 


hand 
al 


le ave 


the 


would 
operator lor 


thereby 


Irese actual 


ipplue ition Liaypee speeding 


ip) dispensing ind 


reducing fatigue 
Minnesota Mining 
ind Manufacturing Company and Derby 
Inv \ir In North 


( ooperating with 


euler hixture 


Model 


automatically 


AREI 


mitiates 


bixture- 


stroke 


Trigger switch Control relay 
a 
reset timer 
J++") - 
{ 


7 
witch | 
et 


CR Timer 


wa 4 


Ma- 


t-way, 2- 


Air 


Solenoid 


cireult 


hig and electrical 


grams valve 


position type 


Man hester 


lever 


Ind 


operate d 
lo 


adapted the standard 


definite-length dispen 
controlled either by 


by 


Se iit power! 


lol solenoid 


pedals directly or 

valves controlled manually 
these 
need for a 


The 
er pictured in Fig. 1 


Experience with dispensers 


fully 


automat 


pointed out the auto 


matic machine 


dispen 
is designed so 
that when one piece of tape is removed 
the 


from machine, a 


spring-wire-trig 


switch automatically 
the 


we red 


sets 


shap-action 


in motion next tape delivery 


pre viously 


During cvcle 


evel operator 


an apply dispensed 
tape 
lo effect 


through 


this 


automatic operation 
with 
ol 
of 
of 


motion 


cylinder 
the length 
the 
of 


Longitudinal 


an means 


lor lo 


presetting tape 
feed 
the 
ot 


motion 


be dispensed length 


related to 


time travel 


air 
piston the 
latter is converted 


of the feed rolls 
Fig. 2. Main 


train 


into rotary 
rack 
gear 
through a 


by a and gear 
engages the 


cluteh 


drive 


peal one-way 
retracted 
rolls. To 


‘ ylinder 


allowing the cylinder to be 
the feed 
lo 


without reversing 
length 


relate dispensed 


and time 


wo 


travel required, resort 


was made an electric 


timer capable 


being preset in tenths of seconds 
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and to the use of a pressure regulator command to the 


start (limit) switch ». Grasp lever 
on the air line to the cylinder. on the 


next tape actuation. Air is §. Move lever forward 
The sequence of control can be switched to the other end of the evlin tL. Reach 


followed in the air and electrical der to retract and hold the piston ». Grasp tape 
diagrams, Fig. 3. When a piece of Methods analysis at Air Fixtures 6. Move tape 
previously dispensed tape is separated Inc. has shown that fully 


for tape 


tutomathy 


al futomatt 
from the machine by pulling against tape dispensers save up to 50> per 


a knife edge, a snap-action switch cent in labor compared with the hand l. Reach for tap 


’ (Crasp tape 
is triggered momentarily to energize operated machines. The following i | » 


4 Move Tape 


a relay. timer and solenoid. The relay a comparison of the basi motions 


is needed to provide a circuit holding required to 


operate i manual lever The lite ot the dispenser HOVInD 
function. When energized the solenoid 


operated dispenser and a fully auto 


part greatly increased by the use 
admits air to one end of the cylinder matic 


tir-oper ited dispe hser of pressure and speed controls Lhe 
When the timer times out, it opens its nachines can handle all types of pre 
own switch, de-energizing the valve Manually Operated ensitive tapes and can be easily 


solenoid and the relay, restoring the l. Reach for lever 


Printed Voltage-Gradient Equalizer 


L. W. SPOONER and J. FE. BERGAIN bye 
GENERAL ELecrric COMPANY 


Schenectady 5, New York 


concentrated in the space betweet each evlinder containing a 


the center conductor and the rounade embedded equalizer Lhis con 


portion of the bushing The funda on provided voltage control only 
HiIGH-VOLTAGE BUSHINGS must withstand mental objective is to provide a 


rete inter il big | 
drasti« voltage stress between the ind uniform 


yradation in voltage bot new ( 
copper center conductor and — the ixially and radially between the 


grounded case to which the bushing conductor and the 


reneral kleetrie Company 
cente ye l' bushing design utilize imean 


eternal rounded © obtam i mooth or more unilorm 


is attached fo achieve successtul and upporting ring 


trol of voltage distribution through 
efhceient Operation, it is necessary to The older 


bushing construction em uit the entire insulation rather than at 
control the electric field) throughout ployed ana 


ssembly ol concentri discrete interval lhe mayor tmovation 
and maximum dielectric strength must equalizing 


evlinder ind intervenin eliminate oil duet ind) resin-bonded 


Conductor 


» Insulating cylinders 


_— Rescon equalizers 


Oil 


Porcelain 


Ground connection 


Grounded flange 


Fig. | (left) Original high-voltage bushing employing an assembly of concentric conducting 


cylinders and oil ducts. big 
right) Redesigned bushing core utilizing printed conductor voltage-gradient equalizer 
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DESIGN TRENDS umbered by addition of adhesive as between positive and negative impulse 


in the manufacture of resin bonded performance 


paper or by interruptions to introduce lo the slight degree that constant 
intermittently any conducting element 


wrapped paper, with voltage distribut i 


sper ind = provide ou impregnated irea per turn is not provided geo 


used in former methods of manu metrically with a straight line tapered 
means on every other turn. Thi facture built up, it is preferred to obtain the 
ind unique construction, big ) Bes 


basicall i follow 


lhe voltage distributiu 


iuse oof the improved voltage desired external voltage distributior 


distribution (Ceontrolled at every other with linear tapers and accept the mold 


ig mean eon turn the diameter of the core and relief in the form of lower stress in 


ists of a paper on which are printed consequently — the ize of the major the 


central radial volume of the core 
narrow conducting line Phe conduct 


components are greatly reduced from thus providing a lower stress rate 
prior bushing designs, thus contribut where heat dissipation is less 


ing to «lighter weight ind easiet 


mig dane run aero ihe paper web 


that, when a bushing core is wound This new design Type U bushing is 
the line run in the axial direction handling ele tri ally equivalent or superior lo 
oceur on the paper in clo Narrow conducting lines do not short the older design bushings in all rating 
ound the circumilerence circuit any insulation a“ doe the com 
} 


ind complies with all requirements of 
bushing core is wound with two pape plete 


turn equalizer which is overlap \IEE ASA and NEMA) Standards 
i contains conducting axial lines and ped to be certain that a complete turn bach rating of the new design was sub 


j provided rected lo 
I hye plain and lined paper ire tapered I he 


the other is plain insulatin paper ten 60-cycle flashovers and 


bushing manufacture is a much followed by 30 min at the |-min rated 


more mechanized procedure and is to withstand voltage. No rise in the initial 
pauper ¢ Ktending ixiall abvcvuat 1 oun i 


mechanically when wound. the plain 


irve extent tree trom manual error low power factor or other indication of 


further on each end than the lined Since the voltage distributing mean deterioration was noted on completion 
paper to provide ide quate ixial creep the conducting line occur on alter ol these tests 
we distance The core winding 4 


nate layers of paper. tapering is com Exhaustive design ind lite test 


menced immediately. The principle of which proved the superiority of thi 
conducting layer or ground sleeve with oltage distribution 


ustuall terminated with a tull) turn 


involve essentially new bushing design were carried out 
vollage per turn, constant These tests included actual field test 
ipacitanee per turn, and constant for as long as three years. Severe me 
irea Of capacitance electrodes per turn chanical shock tests were endured satis 


which decrease in length as the cir factorily 


i metally contact trip I he entire constant 
truchure iller assembly inte the ‘ 
terminal porcelain is completely im 
pregnated with 10-C oil 


lhe conducting line are applied le cumtlerence mcrease Lhe ratio of 


One rating withstood the required 60 
the paper by a printing proce prior taper 


between the top and bottom end cycle |-min test for 24 hr and another 


on the immersion media of bk} per cent more than the I-min 60 
each terminal porcelain ind other de cycle test 


paper i imple procedure nen wt feature including i 


to the winding of the bushing core depend 


Winding the core with plain and lined requirement for '% hr without 


correction incident 


New Scrapless Lamination for Transformers 


H. L.. GARBARINO, Supervisor 


proportions are possible a relatively to core cross section indicates that the 
Machine Compone nts and Measurements 


large quantity of conductor material volume of the winding structure, in 


and a small quantity of core material; cluding conductor and insulation, is 
or a large ratio of magnetic to con 


Anmounk Reseancit FOUNDATION OF 
liuinois INstiture OF TrcnNnovocy generally larger than the volume of 


ductor materials, The compromise be 


core material. The converse holds when 
ALTHOUGH THE size of a transformer 


tween these possibilities depends upon the ratio of window area to core cross 
is a function of power rating 


several 
the relative importance of weight, vol section is small 
diflerent types of construction and 


ume, losses and cost. The rating of a Conventional Scrapless Lamination. 
many different proportions can be used 


transformer is approximately propor Cost is th rime factor influencing 
to fulfill a given set of design require mn ae owe 


tional to the product of core window 


design and manufacturing practices for 
ment For a transformer or inductor 


irea and core cross-sectional area. A electronic transformers. For reasons of 
constructed with conductor material 


relatively large window area compared 


economy, the scrapless EI lamination 
and a magnetic core two extreme in 








I 


jniadineiinensinediniimmmniantd nies 
sonventional seraple hl lami 


as cut from sheet magnetic steel big. 2.-Assembly of conventional serap big. 3—New serapless El laminations as 


less laminations (one layer) eut from sheet magnetic steel (two sets 
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Where can you use VIAIRIFIL|O|? 


(the highly flexible Class B Sleeving and Tubing 
that licks Class A in performance — equals it in price) 


a a 
ee . 


a 


@® MORE FLEXIBLE ToT ol 
bent, even tied in knots, 
without cracking or crazing. 


Pane ss 


= 


@ INHERENTLY STRONGER — 
stands up under vibration, 
varnishing, baking. Good 
Lm el 


FREE 
TEST 
SAMPLES 


Mail coupon 
for yours 


CORPORATION 
\ Makers of Electrical 
\ Insulating Tubing 

\ and Sleeving 


a) ae, 


@ LONGER LASTING at high 
temperatures — withstands 
hundreds of hours at 300°F 


@ MORE RESISTANT to water, 
CIT IEMs ldiet ees ule 
TDA eee TIE Me lale Me a-Tet lt 


@ MORE STABLE—retains di- 
Tata eel Meda me Idi T| 
back during soldering. 


@® WIDER RANGE — available 
in 3 NEMA grades, 10 col- 
ors, coils, 36° lengths or 
Pam lbure 


Cuts inventory, too! 


Superior to Class A insulation in performance—yet on a par with it in 
price— Varflo Sleeving and Tubing can be used economically for all 
Class A and Class B installations. This low-cost adaptability of Varflo 
enables many of our customers to achieve substantial savings in in 
ventory. Available in NEMA Grades A-l and B-1 tubing and Grade 
C-2 sleeving. 


Perhaps Varflo can solve your insulating problems. Describe them in 


a letter—no cost or obligation for our recommendations 


VARFLEX CORPORATION 
504 W. Court St., Rome, N.Y. 


“4 


Please send me free folder containing description and test samples of 
Varflo Sleeving and Tubing. | am particularly interested in insulation for 


Name 
Company 


Street 


City 





DESIGN TRENDS 


has been used for most. single-phas Masking with Cellulose Seals 


shell-type transformers requiring lam 


. . . 
inations small enough to be punched Speeds Dip-Varnishing 
and handled readily. Figure 1 shows 
how two k's and two I's are cut from 


ILLUSTRATED BELOW ARE THE FOUR STEPS used by the 
a section of the material without any 


Portable Electric Tools Company, Inec., Chicago, to dip- 
» I > 2g 4 : - 

waste. Figure 2 shows how one E and varnish motor armatures, with an almost 50 per cent 

I 


one are laid to form a layer of a 


saving in labor time, by using Celon cellulose seal caps 


transformer core. The other layers of (such as used on liquor bottles) instead of masking tape 


a core can either be placed the same Reading left to right: (1) armature shaft is covered 
way to form a butt joint. or alternate with an oil-soaked, reusable, paperboard sleeve; (2) 
lavers can he reversed to form a butt cellulose cap is placed over commutator and sleeve to 
lapped joint, in which the abutting dry and shrink to a skin-tight seal; (3) assembly is 
edzes in one layer are bridged over varnish-dipped; (4) cellulose seal is peeled off and 
wlee ve removed 

by another layer 
Since the proportions of the scraples 
lamination shown in Fig | and 2 are 
fixed, the proportions of a transformer 
core can be varied only by changing 
the height of the stack of laminations 
Most common ratios of stack height 
to center leg width fall) within the 
range from 1:1] to 2:1. Reasons for thi 
ane (1) windin i more easily 
wound on a (yuanre form than on a 


rectangle with two ery much longer 


ile and (2) a ratio somewhat larger 


than I:] is usually the most economical 
hay within the limitation impo ed 
by the use of this lamination 

\ survey of currently available lam 
nations reveals an intere ting sittiation 
in that the conventional scrapless lam 
ination ha extreme or unusual propor 
tions compared to pecial or non 
craple lamination These special 
lamimations are used to a much lesser 
extent because of the wasted material 
The ire characterized by their greater 


window wea tor i piven centet les ive copper by volume the rest bemy papel ind thereby reduce shipping ind hal 


than has the conventional scrapless ind impregnant. In high-voltage designs dling expenses. Direct manufacturing 


form Phi mdicate ver ignifieantly ly pu il coppel volume i only i tew costs would also be reduced if the 


that another craple lamination hav per cent of winding volume. It i - expense of the additional copper wire 


in i larger window would meet mated that transformer weights can be ind insulation were more than com 


need in the mndusts reduced at least 25 per cent Thi pensated for by the reduced magnets 


New lamination. b iyure S| show would be of great importance in mili material 


new cuttin pattern which vields two tary requirement In addition there i The new lamination should be par 


otf ind | fron i rectangular ome imceentive tor television manutac ticularly well suited for high-voltage 


piece of material i 1 show turers to reduce the weight of receiver designs, which need adequate winding 


how one laver i i ingle clearance and space tol solid insula 


phase, shell-tyvpe transformer core. Thi tion. Required clearances with a core 


lamination should be very valuable for ising the new lamination could be 


man transtormer cde n ind appli ; a obtained only with a heavier or poort 


cation However. it is intended to proportioned core using the conver 


plement, and not toe replace the tional lamination 


ventional lamination Another desirable feature of the new 


The new lamination offer i wing ; lamination pattern is that the dissyn 


in weight over the conventional lamina metry of the | part can be used t 


tion for almost any design. This reduc idvantage tor reducing the no load or 


tion 4 ihieved because designs with excitation current of a transformer. 


the new lamination pattern tend te the conventional transformer, layers of! 


have i higher proportion of winding laminations can be stacked only in two 


volume to the core volume than those diflerent ways, whereas they can be 
made with the conventional lamination stacked four different ways with the 
Alth the density of copper is about 


! cent greater than that of steel 


new lamination. This makes possible 
wider distribution of the abutting lam 


il transformer windings are pra Fig. 4 Assembly of new serapless lami ination edges at the corner joints, alle 


tically alwavs less than 30 per cent nations (one layer viating crowding of flux in the butt 


144 DECEMBER 1956 ELFCTRICAL MANUFACTURING 





A G U A ke D _[HRANEHISED oistareuron_aip SEANENISED DISTRIBUTOR ~,. 


IAN 


FRANCHISED £ —— a 
DISTRIBUTORS LO Si 


——L 


now available for immediate delivery 


@ WHEN MINUTES COUNT. .. design and production men 
are gratified to know that quantities of Guardian’s complete 
line of Industrial Relays, Steppers and Solenoids are obtain 
able from stock at Guardian’s nearby franchised industrial 
distributor. In effect, this means that substantial amounts of 
Guardian Industrial Controls are as close to you as a phone call 
Price-wise, they cost no more than production orders shipped direct from 
the Guardian plant. In-stock products include: 
A.C.-D.C. Relays—aAll Purpose Economy, Power, Medium Power, Telephone Type, 
Powerloid, 32 Pole, Time Delay, Overload, Plate Circuit, H.F., Antenna, Ratchet, 
Interlock; Steppers—Continuous Rotation, Electrical Reset, Add and Subtract, 
Cycling Ratchet; A.C.-D.C. Solenoids—a complete line of Intermittent and 
Continuous Duty. 


“‘Boerything Under Controel’’ 


GUARDIAN @ELECTRIC 


1627-P W. WALNUT STREET CHICAGO 12, ILLINOIS 


® COMPLETE LIME OF COMTROLS SERVinG AMERICAmM tw OUST AY 


Khe bOING, BACK COVE 





DESIGN TRENDS joints. It is estimated that improvement 
of the corner joints in a shell-type core 
will give reductions of from 15 to 30 


However, the two per cent in no-load current over the 
joints at the ends of the center leg are 


bridging lamination 


conventional scrapless lamination 


unchanged in cores made with the new 


A disadvantage of the new lamination 


lamination shape shape is that it would probably involve 


In small transformers, the effect of an increase in punching expenses over 
ore joints is to increase no-load cur the conventional lamination since the 
ent from about two to four times the latter is very readily produced with a 


ilue obtainable if there were no core 


progressive die. However, if material 


In-Built Quadruple Appliance 


ikP WITH THE CURRENT TREND washers and dryer the built-in idea 


id built-in major appliance like recently has been applied to table top 


clothe ippliances. By designing a multi speed 


en range dishwasher 


nth 


big 1 One 


har pener im Nutone 


built im power unit serves juulcet flood mixer 


In-Buil 


blender and = knife 


mixer-blender 


, 


big Details of drive head of mixer which power couples beater to bowl 


costs greatly outweigh punching costs, 
as appears to be the case, then a more 
complex punching operation is not a 
formidable obstacle to the production 
of the new lamination. The new lamina 
tion was conceived during an investiga- 
tion on conducted — by 
Armour Kesearch Foundation for the 


transformers 


Signal Corps Engineering Laboratories 
and Wright Air Development Center 


power unit to be installed flush with the 
counter top, Nutone, Inc., of Cincinnati 
has been able to adapt to the single 
power unit three (optionally four) ap 
plication units having a wide range of 
speed requirements. For a food and 
liquid blender there is a high speed 
drive of 16.000 rpm (tree speed ) which 
is also available for a knife sharpener 
Through back gearing a low speed of 
available for a food mixer 


Within 


either high or low speed ranges, six 


BOO rpm ts 
ind optionally for a juicer 
speed steps can be selected from a 
speed selector dial set flush with the 
lop plate 

big. | shows the power unit installed 
in a counter top, with the four utiliza 


Blender has a tri 


ingular shaped bowl to create 


tion attachments 
yreatet 
turbulence and hence foster blending 
It is made of a tough translucent plastic 
to eliminate breakage and is colored 
pink to make foods look appetizing 
Blades are stainless steel and the high 
speed available permits them to chop 
vegetables or crush ice. Lid is molded 
rubber with a removable insert at top 
for adding tood while blades are in 
motion 

B having i high speed drive avail 


ible for the knife 


surface speed is obtained on small diam 


sharpener, a high 


eter disks. thus doing a more efhcient 


job of sharpening. By using flexible 


hig $ Motor and speed switch incor- 
porated in built-in’ unit 
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lf temperature 


Changes are 


a problem, 


it'll pay you 


to use 


44) 33 
Hd 2 
; ¢ a 7 
— : moisture 


Il 


' 


lemperature changes, dust, dirt and moisture 
ia ow can't affect the operation of Adlake relay 
mercury ¥ : ' Chey require no maintenance whatever...are quiet 
t i and chatterl free from ¢ xplo ion hazard 
Mercury-to-mercury contact gives ideal snap 
iction, with no burning, pitting or sticking 


relays ; ‘Time delay characteristics are fixed 


ind non-adjustable 


For more information about Adlake 
Relays, write The Adams & Weatlake 
Company, 1168 N. Michigan, Elkhart, Indiana 


Adlahe) 


THE ADAMS & WESTLAKE COMPANY ELKHART, INDIANA the original ond tengeet manvinedusere ,. ' 


of mercury plunger-type relays 
New York « Chicago « Established 1457 





DESIGN TRENDS of die-cast zine, mounts a double steel the blender is direct from the shaft 


ir train of 1:1 ratio for the mixer of the motor. Low speed for the mixer 
ind a double-reduction back gear is back geared in two stages by powder 
for the bowl rotation. Bowl turns metal gears to a mechanical clutch 

instead of solid it slow speed in the opposite direction surrounding the high-speed shaft 
i keen edge is quickly obtained to the beater, which has a close fit Sheet steel housing for motor and 
knife blade without removal of with the bowl As a result, either small control unit measures 10 in. long x 
ch metal or generation of ten juantities or | 


arge are mixed equally b'y in. wide x 6%4 in. high. It has air 


well. Drive id ngages the bowl intake perforations under the motor 

omprised of three hrough a hexagon fit. and hence six and discharge louvers around its mid 

inodized Huminun position ive available at user's choice perimeter Knockouts provide lor en 

ingle larg } \ culawa iew of the power unit is trance of permanent grounded wiring 

tainle f lustrated in Fig. 3. Motor is ; hp to the junction box from either of two 

i clean ,V0-watt 115-volt universal motor ides or the bottom. Cover plate is stain 

h iped lw provide mounted in a vertical position Its speed le teel, O.O51) in thick Removable 
pomt without drip i overned by a 6 position tap witch over protect drive when not in use 


Drive head. Fi ) wo the field coils. High speed drive t 


Bathroom Automation with 
Motor-Operated Toothbrush 


\ HANDSTARTED 8.5-watt, 1200-rpm single-phase synchronous 
motor powers the new electric tooth brush developed by the 
Proral Corporation of Springfield, ILL, and approved by Under- 
riter Laboratories for use with the human body Motor 
oils, manufactured by Delux Coils, Ine. are encased in a 
thermosetting epoxy resin, Motor rotor is an Indiana Steel Prod 
uel iinico 6 permanent magnet The power cord is a No 
lo AWG thermoplastic parallel cord. Starting wheel at end 
ol unit permits quick manual reversal when “shifting gums 
I hie |! in diam motor case i a phe nolie Pooth brush hie ids 


in. diam, of Plaskon melamine are interchangeable 








Cancelling Capacitive Current in Hi-Pot Testing 


ELMER SLAUGHTER 


LALGHTER COMPANY 


factor is overlooked, false reject The capacitive effect of equipment 


ccur because the total test current inder test can be cancelled without 
Piqua, Ohio contain sufheient capacitive charg previous calculations, by the use of a 
OF THE PRIMARY isin a current to make the apparent leak imple compensating network designed 
ntial testin t electri il equip current seem too high 
determinnu the true leakage 


through Lhe j tlation Wher 


lest voltage 
adjustment 
Fig. 2--Varying capacitance of network 


big. | Simplified circuit ef are high-potential tester with variable capacitance in Fig. | produces a definite minimum 
compensating network and audio are-detecting circuit for true leakage current indication. 


Arc 
Getectior 


cuit 


current 


eokoge 


Apporent 


4 4 _ Pennstinidieeas 
Compensating increasing caopacitonce compensotion setting 
NANA, network 


Sun) ventas 
. Me ae 
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“CLOSE TOLERANCES...UNIFORMITY’”’ 


Reasons Strong Electric Corporation 


uses BODINE MOTORS 


Why are Bodine Motors used for 


Strong projection lamps? 

Mr. A. J. Hatch, president 

The Strong Electric Corporation, 
Toledo, Ohio 


gives these reasons 


Be sure your motor is as good as your product. For information con- 
tact Bodine Electric Company 225C West Ohio St., Chicago 172, Ill 


BO DB) | = Bodine manufactures fractional horsepower electric motors for 


; adding machines, letter openers, sanders, vending machines, 
Ue Ta leat) td 1 exhaust fans, duplicating machines, hand dryers, portable tools, 


| sound recorders, air conditioners, check protectors, 
M O | O ee S respirators, voltage regulators, X-ray timers, traffic signal timers, 
stirrers, calculating machines, envelope sealers, and for 


. the power behind the leading products many other applications 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





DESIGN TRENDS 


lor use in the Slaughter Compas 
Model 106 high-voltage leakage tester 


r 


A simplified cireuit diagram is shown 
mn Fig. | 
During test the operator varies the 
capacitance (actuall witches in ca 
pacitors of variou ive in the com 
pensating network to obtain the lowest 
possible test current. This cancels the 
eflect of capacitive charging current to 
ld very nearly true resistive or leak 
current. When network j properly 
designed, a sharp minimum can be 
obtained as shown in Fig, 2 
Another unique design aspect of thi 
parti ular tester j the use of an audio 
erreur for are detection Ihe highl 
ensitive, nonelectroni tem shown 


“et Extruded Filter Holder 


detect are is low a 7) pamp at 3500 
| \ir conditioner filter hol¢er is made from a single extrusion 
ii 


it the upper portion al hj 


volts, or 6 milliwatts total energy . . 
of Tenite. Fabrication consists of extruding, cutting, milling 
‘ 


ture is used to supplement a con und buffing, and hot stamping the word filter in the upper 
section, The flexible legs grip the filter material, and the upper 
section serves as a handle. Fabricated by the Anchor Plastics 
diagram. Resistors serve to limit break Company, Long Island City, for York Corporation. 

down current and equipment destruc 


ventional “breakdown” buzzer-and-lamp 


indicating circuit: not shown in) the 


Transistorized Magnetic Core Memory 


bk. L. YOUNKER core Therefore, the digit inhibit and so that its collector is near ground 


Be Tecernone Lasnonarony memory drive amplifiers must provide potential. Thus TR2 is cut off and no 


New York 14, New York current pulses‘of about 160 ma lasting current flows through the magnetic core 


it least 4 psec. The cores in the mag load. When a digit inhibit signal is 
At Brit Latonatonies transistors are netic selector switch have multi-turn received, TR] is cut off and its colle 
under intensive investigation for uta windings The election switch sel tor starts towards 8 volts. This car- 
bility to airborne computer In the implifer must provide current pulses ries the base of the output transistor 
course of a feasibility study of a large of about 70 ma lasting tor 5 pLset negative and it starts to conduct. Col 
coincident current magnetic core mem \ schematic of the digit inhibit ampli lector current very quickly reaches a 
ory, operated entirely by transistor fier is shown in Fig. 2. Two germanium value set by limiting resistor R At 


alloy junction transistors are used the end of the digit inhibit signal, TRI 
circuits have evolved TRI 


several practical transistor amplifier 


a low-level unit, and TR2 a high again starts to conduct, bringing its 
\ block diagram of the memory sy level unit. Normally 7'R1/ is conducting collector near ground and turning off 
tem is shown in Fig. lL. It includes the 


memory proper or forage array may 

netic core witehe for selecting the From memory 
desired memory location ind = tran Contre! wat 
istor amplifier Iwo basic amplifier 

circuits are employed: (1) drive ampli Sel 

hers to provide switching currents for 7" 


the magnetic cores and (2) read ampli 


drivers 


: ry Reod 
fiers used to amplify the signal obtained selection 


Switch omoplifiers To memory 


control unit 


from a switched core 


Drive Amplifiers. [Three drive ampli 
€ 
fier designs are used digit inhibit | wer a 

selection 


From memory switch 


election — switch et and memory 


drive Po switch the memory core 
control unit 


a drive of 320 ma-turns of 4 psec dura 


tion ts required The memory i op Memory 
ri r r r 
erated with coincident currents applied Crivers drive 
to single turn windings on the memory 
From memory 
contro! unit 
‘From a paper presented at the National 


Conference on Acronautical Electronics, Dayton 
Ohio May 19S¢ Fig. | -Block diagram of memory system 
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Design G 
with New Mallory 


Looking for 


with 


Malle 


Mallory "Gyromet”’ 


offers outstanding properties 


Density 16.70-17.05 gmc {604-616 Ibs 


in 


and 
powd 
other 


Endurance limit 5,000 psi 


Hardness, Rockwell ¢ 


Coefficient of expansior 
(25-900 'C) 5.868 x 10° ir 


some 


Ultimate compressive strength 170,000 


guide 
Yield strength, compression 


(0.2% 


torsion 


offset) 120,000 


139,000 


po 


Modulus of rupture 


peed 


Modulus of rigidity 19.4 x 10 level . 


Ultimate tensile strength 
For 


Room temperature 


300 


135,000 
98,000 
84,000 
114,000 


230,000 


psi 


C psi 


to be 
well 

appli 
Write 
on M 


500° ¢ psi 


Yield strength, tension 


(0.2% 


Modulus of rupture (flexure 


offset psi 


psi 


*Trademarh 


In Canada sold by 


/ 
a 


Johnso 


istry Street 


V 
l 


n 


tthey & 


Vallory, 


110 Th 15, Ont 


Serving Industry with These Products 


Electromechanical — Resistors © Switches ® Tuning Devices © Vibrators 


Electrochemical Capacitors © Rectifiers © Mercury Batteries 


Metallurgical— Contacts © Special Metals © Welding Materials 


For information on titanium developments, 
contact Mallory-Sharon Titanium Corp., Niles, Ohie 
SERVICE CARDS 


READER INQUIRY PRECEDING BACK COVER 


Gyro Rotors 


future 
“Gyromet 


ibilitie 


current 
“Gvyromet”’ 


al 


for Higher Speeds 


“Gyromet’” Alloy 


a high density metal for 


tand rotational! 


that wil 
ible toda, 


yyro rotor 


pe eds far beyond those po 


ry the 


developed 


metallurgist nticipating 
de ivne! nat 
a new high density alloy with 
‘ndurance. It’ the ol 
er metal combination of Lungsten 
elements that offer 


requirement ol 
Mallory L000 
Uperiol 


uy 


yvVvro ( 


trength 


rotor tomorrow a 


nickel copper and 


qualities never before possible 


‘Gvromet’ i} ced here, 


We invite 


material offer 


of the characteristics of 


ire 


ou toinve 


al «i 
the 


rotor 


to your future de 
this unique 
Lo new higher Vall 


of miniaturization 


de 


cannot 


ign tiviutle 


lor increasing 


ie for reducing gyro size to new 


ol 


ign the exceptional 
be full itilized, Mallory 
ading high density 


counterweignt 


trengt h 
LOOO continue 
the le Vro 
for 
‘ation 


lor g 


> 


metal 
lor 


rovor al 


and radioactive hielding 


‘today for new liter 
LO00 vi 


iture giving complete technical data 
(;,yromet 


allory and Or 


Expect more...get more from 
P_R.MALLORY @ CO. inc 


MALLOR 


Pp. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


; 





DESIGN TRENDS 


TR2. Current through / 
drop to zero abruptly, i 
hase of TR2, re 
rapid switching 

The sele 


(quite 


which cannot 
forced to flow 


into the ulting in ver 


lion switch set amplifier i 


that #& 


voltage 


imilar to Fig. 2 except 
is 330 ohm and the 


it the ele 


applied 
tion switch set winding is 
0) volts, Output current requirement 


are le than 100 ma, so the 


base in 


R 


umplifier, alse 


putt decreased by inere ising 


The memory drive 
to big 


which reset the 


imilar upplic » the current 
ewitch and 
address of 


required 200° ma 


selection 
flows through the selected 
the memory) Ihe 
trom i cireut 


pul ‘ are obtained 


where the collector uppl oltage i 
0 volts and Rs is about 
Read Amplifier 


wee pt the 


70 ohm 

The read unplifier must 
output of a digit plane and 
develop an output which can control a 
base current of about | ma in a memos 
control unit transistor, The digit plane 
output may be a pulse of either positive 


or negative making it nece 


polarit 
lor a polarity reversing cheme to 
emplo ed o that an output of the 
ame polarity will be obtained regard 
le ol the polarity ol the 
Phi can all be 
hown in bay 


li itisistor 


irigeul pul t 


done b the cireuit 


TRI i 


both po ‘ ind negative 


biased ©» that it 
arrigolitne 
pul ‘ are fed to a full 
ardle 

pulse to the 


pul ‘ I he ‘ 


wave bridwe rectihes » that rey 


of polarit each pipet 


~ Input from 
memory control 
unit 


) 


Fig. 2 


| 


bridge 


is further 


produce in output pul ‘ whi h 


TR2 


combined with an 


implified by Output of 
the read amplifier i 
wcurately-timed “strobe signal in a 
In order for the voltage al 
both 7TR3 and TR4 


imultaneously This 


read 


vate circu 
to change 


cutot 


pom I 
must be 
occurs When the 


output of the 


amplifier i i “one it’ the ime time 


Read amplifier 


Digit inhibit 


winding 


Schematic of digit inhibit amplifier. 





and strobe cireuit 


that the strobe signal is ipplied 


The complete developmental mag 


1024 


wccomplish 


neti core memory can store 


eighteen-bit) numbers. To 
this, 18,432 memory cores and 48 ewitcl 
cores are employed. Transistor comple 
ment includes 98 low-level and 62 high 


level Total 
is less than 5O watts 


unit power consumptior 


Cold Forming of Die Casting Solves Tricky Problem 


lo neEDUCE NOE and power consump 


tion of the agitator brushes of upright 


cleaner it ot ‘ ential that 


limited 


vacuum 
only a portion of the brushe 


cone in contact with the ru 


instant Thi limitation call 
helical contour of the bristle inal the 
metal back 

In desig 


neer ol the 


im Which they are el 
ning such brush bach engi 
North 
Ohio, considered the po ibil 


Hoover Compan 
Canton 
itive of production by the die isting 
that thi 


not feasible for low 


proce They cron le irned 


bru h back shiny j 


cost dt isting since the mechoring 
holes for the bristle 


the motion of the die and 


are not parallel to 
therelore 
cannot be formed by fixed cores 

The problem was met by taking full 
ductility of both di 
brush 


bristles 


advantage of the 
cast aluminum and = zine The 
backs are traight, the 
anchored in the holes and the 
cold 
deg to the 


cast 
castings 


then formed approximately 115 


required helical contour 


152 


ee ee ee 


kven with the extra forming operation 
die casting proved to be the most eco 
nomical method of production since ne 
machining Is necessary on the 


( old 
possible 


corea 
holes forming of die castings 1- 


only when careful control i 


exercised in the formulation of the al 


loys, because impurities in the metal 


will decrease the ductility and caus 
breakage during the forming operation 

Established job-shop die casters not 
skill to lick 


utilization of sucl 


only possess the design 


problems through 
cold 
tary participants in the 


Alloy Plan, of the 


ing Institute 


means as forming but, as volun 


Certihed Zins 
American Die Cast 
have the controls t 


insure the required purity of | the 


metal 


cleaner 


Electric brush backs 


cast and after cold forming. The bristles 


shown a> 


are anchored before the forming opera 


tion. The upper pair are die cast of 


aluminum and the lower pair of zine 
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[for banein Slt Mises is x sullinnls prowlatie 
Vat A nvust be proctdied wild usable forne— 
and how 1s vmponant— 
Whi Muiw vs specified, go all the way 
aol gy 


2) ha 
rr ne 

Die a as 
ig Mee | 
dermal tte 


THE|]MACALLEN COMPANY 


BAY ROAD CHICAGO: 565 W. WASHINGTON BLVD 
NEWMARKET, NEW HAMPSHIRE 


CLEVELAND: 1231 SUPERIOR AVE 
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New Components 
and Materials 


1 staff compilation of the latest--and only the latest 


screened for designed-in use in electrically operated end 


developments 


products . . . com- 


»lete with all released specifications and available application data. 
| | PI 


DRIFT TRANSISTOR FOR HIGH-FREQUENCY APPLICATION 


Drift resistor of the germanium p-n-p 
type is intended primarily for use a 
a radio-Srequency amplifier ino militar 
and commercial equipment and in en 
terlainment-tlype receivers operating alt 
frequenci up into the hort-wave 
bands. This transistor is also useful a 
an intermediate frequen y amplifier or 


as a mixer-oscillator (converter) | 


Design of the drift’ transistor, Type design of radio-frequency amplifier 
IN247, incorporates a base region i circuits having high input-cireuit: eth 
which the impurity distribution is very ciency, excellent) operating — stability 
carefully controlled to produce a built good automatic-gain-control capabilities 
in accelerating field. This accelerating over a wide range of input-signal 
held, which is not available in conven levels, and good signal-to-noise ratio 
tional transistor designs, propels the The transistor, which has four flexible 
charge carriers from emitter to col leads, is hermetically sealed in an in 
lector. As a result, the base resistance sulated metal case 0.375 in. long with 
and the collector-to-base capacitance i maximum diam of 0.360 in. It utilizes 
are substantially reduced The low hielding to minimize interlead capaci 


value of these parameter permit the tance between collector ind base leads 


CAM LIMIT SWITCH HAS EXTERNAL IN-MOTION ADJUSTMENT 


New rotating cam limit switch with justment of each individual switch 
15-amp contacts is especially designed nechanism in relation to its cam, This 
to facilitate precise synchronization of idjustment can be made with a screw- 
multiple operations. The switch fea driver, from the outside, while the 


tures a positive micrometer screw ad witch is in motion 


154 


ind to minimize coupling to adjacent 
circuit component 

This design feature contributes to the 
usefulness of the 2N247 in high-fre 
quency circuits particularly in those 
military and commercial applications 
where very low feedback capacitance 
is an important design consideration 

The 2N247 has a collector dissipa 
tion of 35 milliwatts maximum. In a 
unilateralized, common-emitter circuit 
with base input, this transistor can pro 
vide a power gain as high as 45 db at 
1.5 me and 24 db at 10.7 me. The very 
low collector transition capacitance (1.7 
mmf) makes possible satisfactory gains 
in the AM broadcast band without the 
use of a neutralizing network. Radio 
Corporation of America, Semiconductor 
Div., Somerville, N. J 


Circle No. 1, Reader Inquiry Service Cards 
preceding back cover 


The Cam Limit Switch, Bulletin 102 
ype AL, is made in three standard 
sizes accommodating up to five, nine, 
or twelve cams. The split butterfly cams 
can be set with a spread between cir- 
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AN IMPORTANT NEW RELAY SERIES 
4 


A three-pole, hermetically sealed version of the 
KM provides a multiplicity of action yet requires 
a minimum of space. Mounted with three #6-32 
studs; eight solder terminals. This relay is espe- 
cially useful in low voltage, DC applications 
where size and weight are critical factors, 


ENGINEERING DATA = T (4, * 
KM SERI +44 


CONTACTS: Mox. 3PDT. 3/32” Dia. & % %| 
Silver 2 amps, 115V 60 cy. resistive ¥ , 4 e 
VOLTAGE RANGE: Up to 48V DC , 


nominal 

COIL RESISTANCE: Up to 6700 ohms te 
COM POWER REQUIREMENT: | watt 
TEMP RANGE: —45°C to +55°C 
PULL-IN: 75% of nominal voltage 
TERMINALS: Solder lugs 


Designated as the KE, this latching relay com- 
bines two KMs for minimum size and weight. It 
operates on momentary impulse to either coil 
with a mechanical latch and electric release. 
Available up to 6 PDT. This relay was designed 
for intermittent duty only. Three-stud ‘mounted 
with solder terminals. Hermetically sealed model 
is shown at left. Also available in open version. 


Cool tly bach w SERIES ANSWERS DESIGN a 


Designers plagued with problems of miniaturization welcome the KM series as good relay news 
These subminiature relays—open, hermetically sealed and latching—are wonderfully versatile, 
light in weight, and amazingly compact. The open KM occupies less than a cubic inch of space! 
Application possibilities range over such diverse fields as remote control systems, automated 
toys, small business machines and alarm systems. New applications suggest themselves daily 
to engineers working with designs where component size and weight 


must be kept to barest minimums. Your inquiries about our KM series relays are invited! 


Pp OT T i R & B R U M F 1 — L D ’ i N Cc e« A Subsidiary of American Machine & Foundry Co 


PRINCETON, INDIANA Mar ufacturing Divisions in Franklin, Ky 


and Laconia, N. H 


NOUIRY EKVICE CARD 





Under 
one roof ot 


makes all these 
coils to exact 
specifications! 


© Encapsulated Coils 
in either Polyester 


or Epoxy Resins ¢ 


Coils for High Tem- 
perature 


A pplica- 
Bobbin 


lions e 


Coils * Form 


Wound Coils e 
Paper Section Coils 
© Acetate Bobbin 


Coils « Cotton In- 


terweave Coils 


Analyze YOUR 

coil problems 
carelully If your 
products require any 
of these coils you'll 
do well if you “deal 
with Dano”, leader in 
electrical coil wind 
customer 


ings to 


specihcation 


Alee, TRANSFORMERS MADE-TO-ORDER 


THE DANO ELECTRIC CO. 


3 MAIN ST, WINSTED, CONN 
as 


uit make and break of from 15 to 
1445 «deg ind the 


idjustment of plus or minus 15 deg 


external in-motion 


makes possible microadjustment while 
equipment is in motion 
Contact assemblies may have two 


et ol 


contact one normally-closed 


ind the other convertible either norm 


Uly-open or norm illy-closed, Contact 


operating arms bearing on the cams 


have nylon rollers which virtually elimi 

wear, Both fixed and moving con 

tacts can be inspected from the outside 

through a transparent panel in the oil 
tight case 

Cams are individually adjustable and 

without 


removable disturbing other 


cam Contacts can be removed and 


replaced 
witch 


without disassembling — the 
Phe switch is designed to operate at 
peeds up to 100 rpm, and rotation can 
be either clockwise or counterclockwise 
trouble-free life 


iluminum cast 


Designed for long 
the witch ha in 
idmium plate on all steel parts, dou 
ble shaft extensions, and permanently 
lubricated anti-friction shaft) bearings 
which absorb thrust as well as radial 
loads. Clark Controller Co. 1146 East 
1o2nd St... Cleveland LO. Ohio 


Circle No 2, Reader inquiry Service 
preceding back cover 


HIGH-DENSITY ALLOY FOR 
HIGH GYRO ROTOR SPEEDS 


High-strength. high-density alloy ha 
been developed for use in gyroscope 
rotor C.alled the OOO Gyromet, the 
illoy has high stability and strength 


enabling it to withstand rotor speeds 


ibout ’ per cent higher than pel 
missable with conventional materials 
Its greater stability suggests use in in 


- 


ertial guidance system where excep 
tional precision and uniformity are de 
manded 

The material has a density of 16.70 
17.05 gm ce. Proportional elastic limit 
is 62,000 psi; modulus of elasticity in 
tension is 44 x 10° psi. Endurance 
limit is 55.000 ps The new alloy is a 
sintered alloy of tungsten, nickel, cop 


per and other elements. Readily ma 


chined, it is available in varied stock 
forms and sizes. P. R. Mallory and 
Co.. 3029 E. Washington St., Indian 
ipolis 6 Ind 


Circle No.3, Reader Inquiry Service Cards 
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FRICTION AND MAGNETIC 
CLUTCHES 


Friction cluteh unit providing clutch 
sction only at a predetermined torque 
consists of a split shaft, slip clutch as 
sembly, and friction adjusting nut with 
lock. The amount of friction between 
the clutch taces is set by the adjusting 
nut. When the input shalt torque ex 
ceeds the limit, the clutch slips so that 


“= s 


the output cannot pass the desired 


value. The clutch can be set sliy 
it any torque from 2 in.-oz for max) 
mum tretion 

Also available is a single-drive mag 
netic clutch, which according to the 
<ystem design, can electrically connect 
or disconnect linkage between tw 
shafts either at a predetermined torque 
or previously set stages in operational 
sequence. 

A closed container holds the essen 
tial rotating solenoid disk (to which 
the shaft is attached) and the rotating 
coil. An end gear is attached to that 
portion of the coil housing which ex 
tends beyond the 


container Input Is 


ipplied to the end gear, output is ob 


+ 


tained at either end of the shaft. Max 
imum power requirement is 30 volts 27 
imp. Output torque is 40 in.-oz 

The reversing magnetic clutch i 
used either as a reversing clutch or a 
i two speed drive. A closed containe: 


holds the 


(to which the shaft ts 


rotation solenoid 


attached) be 


essential 


tween two rotating coils An end gea 
is attached to each coil housing 

As a reversing clutch a right hand 
input is applied to one coil housing end 
gear and a left hand input to the other 
The output is taken from the shaft, the 
energized coil setting the direction of 
travel 

When used as a two-speed drive, one 
end geal accepts the first speed and 
the other takes the second input. The 
speed of the output shaft is set by 
whichever coil is energized 

Maximum power requirement is 30 
volts, 27 amp. Output torque is 40 in 
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Master B-100 Portable Space Heater 


MANUFACTURED BY MASTER VIBRATOR COMPANY © 


To accomplish compactness, simplicity and lower 
cost, this enclosed 4% hp., 3450 rpm split phase 
Robbins & Myers motor was specially designed 
to do two important jobs in the Master B-100 Port- 
able Space Heater. 

A special face mounting accommodates a direct 
driven fuel pump. The other end of the shaft drives 
a direct connected fan with an output of 430 cfm 
A rigid foot mounting on the motor supports the 
entire assembly. 

It’s a very simple solution and that’s the 
point. Robbins & Myers engineers are constantly 
looking for ways to simplify power applications in 
our customer’s products. The results are greater 
dependability and a more saleable product at a 
lower cost. 

Robbins & Myers field engineers welcome the 
opportunity to discuss power problems within the 
range 1/200 to 200 hp. Call the R & M representa 
tive near you. He’s listed in the yellow pages. 


or 


One end of shaft drives 
fuel pump attached to 
special end mounting. 


MYERS, we. 


BRANTFORD, ONTARIO 
C2 = 
? exo Bra 
Cf) YP em (3 
Motrrs bans Howst My f mr 


e 
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ROBBING 


SPRINGFIELD, OHIO 


Prapetian (indust: af) Fam 


OL 


motor does 
double duty 


Other end of the shoft 
drives a direct connected 
430 cim fan 





MAAR) 
SNAP-ACTING 
SWITCHES 


FREE 24-page 
CATALOG gives 


engineering data 
photographs, detail 
drawings, and elec 
trical ratings for 
entire tine of 


” 

v7 

Unimax high sensi i , we, 
tivity sub-min EM ®& 
. 


jature, general 


purpose low cost ’ 

metal cased, open POAT sree ae 

type, immersion rotten 
proof, and AN/JAN 

switches J 
Write today for your FREE copy of this 
useful catalog 


2 ESI) ES 
ae 


Protected against 

splashing water 

ol, dust, condensa 

tion, and corrosive 

gases. Silicone boot 

pals clearance be 
tween case and operating pin. Cover 
sealed to base with thermosetting ad 
hesive. Furnished with a wide variety 
of actuators Electrical rating is 20 
amperes 175/250 volts a 


Exceptionally com 

pact, fully enclosed 

single pole double 

throw snap acting 

switch Furnished with a variety of 
actuators. Easily ganged. Sturdy, flat 
terminals handle up to f18 wire. Elec 
trical rating 5 amperes 125/250 volts 
ac 4 amp 40 volts d-« 

14 amp. 30 volts d-c inductive 


LOW- HS EH 
iy WT ae 


Engineered for low 

» cost and high per 

~ formance; widely 

used in mass-produced products. Han 
dies 15 amperes 125/250 volts a-« 
Quick- connect terminals for 

wiring provide fast installation 


resistive 


snap-on 


lala NY 3 ee . 


2HB basic switch 

in die-cast alum 

num case with 
neoprene gasketed 
interchangeable side plate resistant to 
moisture, dust, and oil, various types 
of actuators available 


Write for FREE 24-page catalog of all 
Unimax switches 


Te tie 


fore] ie fee ee) 


As ee ber 0 WALLINGFORD ioeh DL Lees ath 


oz. Servo Corporation of America, 20 


20 Jericho Purnpike New Hyde Park 
Ld. N.Y 
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POWER RESISTOR HAS SPECIAL 
TERMINALS FOR PRINTED 
CIRCUITS 


bk lexible 
eloped for printed circuits, offers the 


power resistor specially de 
idvantages of easy assembly and sim 
pli ity of making change in resistance 
ind voltage without changing the hole 


in the mounting 


board 
lhe element wound on a flexible 


fiber gla core The leeving., also of 


iturated with 
requirement for above 

rricoeaitanig 
lapered-semi-tubular terminals have 
heen designed particulart for solder 
beard Phe 


eliminate popping-out problem experi 


i i printed emcui 
enced with solid type terminals. Five 
resistor I ilise ip to 2500 
ind ten wattes ip to S000 ohm 
Lectrohm Ine y9H0 
Northwest Highw is (Chicago 0) {i} 


in productior 
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SOLENOID-OPERATED HEAVY 
DUTY ROTARY SWITCHES 
FOR REMOTE CONTROL OF 
ELECTRICAL CIRCUITS 
Heavy-dat 


issembled with 


rotary multiple witehe 
olenoid rotating de 
wes that drive the witch through the 
cle olf contact postition provide re 
trate tutomatic or semiautomatic con 
trol of a serie ol comple . circuit 
The indexin troke of the solenoid 
device 1 matched 
rotation between contac 
the witel and) drive 
ition each time the 


losed | ireult 


. a 
—— <n 


by pushbutton or by simple mechanical 
motion of the governed machine, pro 
viding the control needed for auto 
mation 

Solenoid-operated switches are cus 
tom-built to customer's specifications 
Examples: the solenoid-operated ESCO 
Type JR rotary multipole switch, with 
i deg 


up to 10 sections or poles, and elec 


indexing, 8 contact-positions 
trical rating of 10 amp 125 volts a-« 


» amp 125 volts d-c; the solenoid-oper 


ited ESCO Type Hi 


”) 


rotary switch, 


with deg indexing, 16 


positions tone OF 


ontact 
up 10 SIX SE sons 
or poles, and electrical re =. 
imyp 125 volts a-c at 0.80 pow a (or 


Phe R-F Electronies M-12 sub ature 


rotary switch has 30 deg indes.ng, 12 
contact-positions, and up to Giree see 
lions of poles current-carrying capae 
ity is 3 amp 115 volts a-« 

Klectrical load and environmental 
conditions determine the rotary switch 
and solenoid rotating device that must 
ESCO of Weymouth, Electro 
Switch Corp 167 King Ave Wey 
mouth 88. Mass 


Circle No. 6, Reader Inquiry Service Cards 
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be used 


RUBBER COMPOUND 
HAS NONSTICKING 
CHARACTERISTIC 


Outstanding nonsticking property 


make new rubber compound ideal for 

ilve eat and = other applications 
Known Compound No, 1318, the 
material gives quick break-away with 
out lubrication Recommended tem 
perature range is trom 1) to 300 | 
It is said to have excellent bonding 
to-metal properties. Goshen Rubber Ce 
Goshen. Ind 


Circle No Reader Inquiry Service Card 


preceding back cover 


SILICON TRANSISTORS MEET 
NAVY SPECS 


Iwo silicon transistors available 


duction quantities ire built 
cordance with MIL-T-19112 
ind MIL-T-19502) (Ship 


only = te 


{Ship 


Available 
manutacturer ot military 
equipment these high-temperature 
yrow! unction device ire designed to 
provide high gain in mall signal ippli 
itions at temperatures to 125 C. Both 
transistor USN-2N117 and SN-2N 
118, teature close parameter control to 
ensure uniformity and welded case con 
truction for reliabilit under extreme 
vironmental condition 

Also new and adhering to the same 


requirement ire commer ial versions, 


INL ina INI18 Dhese I 


ee dized 
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STAINLESS 
SHEET 


BRIGHTER THAN EVER! MicroRold stainless 
steel ‘Ty pe 130 in the NEW Bright Finish is now 
immediately available in sheets up to 48” wide 
offering new usefulness and economy in stainless 
fabrication Produced with the same micro-accuracy 
of gauge for which MicroRold 36” is well known, 
Typo 140 Bright up to iS” wide gives greater 
icitude in appli tions for quali y stainle 


Washington Steel 


A 
Corporation 


WOODLAND AVENUE WASHINGTON, PA 





‘\ 


“eee eee eee eee? —— 


ACTUAL SIZE 


need 
sub-miniature 
relays? 


AEMCO'S 


is “first choice 


Type 95 Sub-miniature Relay 


for de gr 


engineers work 


ing toward miniaturization and modification 


tiny 
relay weighs 
78” 


wide 


of existing equipment. Sealed in a 


AEMCO'S 95 


less thar » ounce 


crystal 


case 


measures only 
in length! Now available with a 
variety of terminals and mountings, this re- 


lay is adaptable to a number 


f applica 
tions previously limited 


TWO BASIC UNITS AVAILABLE: 95 
with DPDT ce« 
28 VDC. 95 

mmbinator 
SPDT and 
( 786 VD« 
fit most applicat 


2029 


niacts rated at one amp. (a 
2267 with either one 


(SPDT and 
SPST -N¢ 


of two 
SPST-N.O. of 


j rated at 0.25 amps 


, permitting design variation to 


~— -——- — oe ~ 


‘“ 
OTHER RELAY 
TYPES AVAILABLE 


=> 
> 
& 


Typical of AEMC( 


ngenuity, 
type 95 Sut niature Relay is 
just one unit from AEMC( 

complete relay line. Others are 
available in a wide choice of 
spring and ' nbinations 
operating potentials and con 
tact ratings lf one 


f AEMCO 


f the hun 
dreds 


relay types 


does not exactly 


specifications, we will be happy 


to design and manvtacture a 


unit to meet or exceed your 


requirements 


AEMCO also manufactures a complete line of 
SEQUENCE end AUTOMATIC RE-SET TIMERS, 
TIME SWITCHES, end SIGN FLASHERS 


‘\ 


\ 
| 
! 
| 
| 
| 
| 
| 
| 
! 
| 

meet your | 
| 

| 

| 

| 

| 

| 

{ 

} 
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WRITE TODAY — Your inquiries ore in 
vited. Ask for Bulletin “HH which de 
scribes the 95 os well as other relays 
in the complete AEMCO line 


INCORPORATED 


53 State Street « Mankato, Minn. 


licon devices 
Navy 
lactures ot 


extend all the benefits 


ensured by to manu 


bons 


Spec iheat 
commercial equipment 
Texas Insts HOO 
Lemmon \ve 


Circle No 


iments Incorporated 


Dalla 9 lexas 


8, Reader Inquiry Service 
preceding back 
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cover 


OPEN LINEAR BALL BEARING 
FOR ZERO CLEARANCE ON 
SUPPORTED SHAFTS 


Ball 


ecominie nae d 


Known a Open Py pe 
bead = bve 


Klreme rigiait 


— 
Bu ninygs 
linear ining 


here ‘ unusually 
Tha 
shaits 


ball 


lon halt rement 


equ 
econom “ it Litig round 
provide inex ! e precision 
bearing Ww 


The open mistru ol ol the bear 
ilso 


itnete 8 


perm idyustment 


olher clamping irrangements low 


friction illy eliminates wear 


halt 


practi 


bb using idjustable support 


member i precision anti-triction way 


can be mounted on 


i rough casting or 
relatively 
The ball be 
on the maintenance of an oil 
Open Tv pe 
factured to 
shaft 
} in 


Plandome Rd 


other uneven inexpensive 


base irings do not de pend 
film 

Ball Bushings are 
standard 


diameters 


manu 
dimensions for 
from | in. to 
1029 


ranging 
Industries, Ine 
Manhasset. N.Y 


9, Reader Inquiry Service Cards 
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Circle No 


cover 


SFHP MOTORS HAVE 1/2000 
TO 1,°750 HP RATINGS 


Improv ed 


line of subfractional-horse- 


power motors tor instruments 


2000 
750 hp and are available in both 


prec ision 
are offered in a 


to | 


range from |] 


synchronous and induction types, with 


or without 


The 


gear trains 


Borg-Motors, offering rugged 


ness and dependability, are designed 


for quality instrument application and 
find rv, record 
er and equipment 


die-cast 


wide use in industrial 


instrument 
bells 
illoys 


totally 


and gear train cases are 


precision mae hined t 
form a enclosed housing. Gear 
ed output shafts have two heavy bearing 
upports to accommodate radial loading 
All vpear©rs are hobhed The 
die-cast mounted on ball 
continued 
wceuracy. Borg Equipment Dis The 


George W. Borg Corp., Janesville, Wi 
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precision 
rotors are 
and 


bearings for longer life 


cover 


STABILIZED CAPACITY 
DISK-CERAMICS 


Ceramu lisk capacitor with three 
excellent ( 


tability characteristics are 
['vypes JA, JB. and J 
MIKI 


police itions 


new ipacitance-temperature 


known as 
The t Tiny 
capacitor ire designed tor ap 


requiring minimum change 


in Capacitance at any temperature with 


iA 3B x 


in their respective operating tempera 


ture ranges 


phenolic 


new units are insulated with 


and high-temperature 
impregnation All 


high 


wax 


vacuum three 


ty pes 


have insulation char- 


resistance 
acteristics 


Type JA is 


linearity of 


said to afford excellent 


capacitance with tempera 


ture variation to close tolerance for 
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ONLY ONE INSULATION... 


SUPRAMICA’ 555 ceramoplastic 


Conbines- 


ALL THESE ADVANTAGES 
FOR ELECTRONIC AND ELECTRICAL 
APPLICATIONS 


TOTAL Permanent Dimensional Stability 

Dependable Hi-temperature Performance 

Moldability to + .001” Tolerances 

Thermal Expansion Matching Steel 

POSITIVE Bonding and Permanent Anchorage of Inserts 
Resistance to Radiation, Water or Oil 

High Dielectric Strength: 400 Volts /mil 

Excellent Arc Resistance: 250 Seconds ASTM 

Extremely Low Loss Factor: 1 meg — 0.014 


Here are all the important properties that will improve your 
products’ performance! No need to choose or balance insulation 
advantages . . . specify SUPRAMICA* 555 for the most nearly 
perfect combination. This unique formulation of high quality elec- 
trical glass and pure synthetic mica has the built-in versatility to 
surpass extra-stringent performance requirements. For complete 
technical information about SUPRAMICA 555 ceramoplastic insula 
tion, and MYCALEX design and custom precision-molding services, 
write to Department 224 


Critical parts molded of SUPRAMICA 555 ceramoplastic for better performance 


SUPRAMICA DIVISION 


MYCALE 


CORPORA IN OF AMERICA 


World's largest manufacturer of glass-bonded mica and ceramoplastic products 


GENERAL OFFICES AND PLANT 
CLIFTON BOULEVARD 
CLIFTON, NEW JERGEY 


PFFICES; 
ed peace o 
SRK 20, NEW YORK 


*SUPRAMICA is a registered trade-mark of MYCALEX CORPORATION OF AMERICA for ceramoplastic material 
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WESTINGHOUSE 


makes sure 8 ways. 


MOTOR PULLEY SLIDE 
‘\ 


PUMP BODY 7 


JZ FRICTION WHEEL 


- 
4 


¢ 
CONDENSER HOUSING 


4 
col 


LINT CATCHER 


PUMP BODY COVER 


PUMP BODY WATER INLET VALVE 


) Laundromat” part of | DUREZ| phenolics 


Probably no single group of plasucs offers design engineers such 


wide latitude in meeung specilic service conditions as the Durez 
phenolics. These eight components now helping to implement the 


logan “You can be sure if ics Westinghouse” are a notable example 


Lhe proble m was to create long-wearing, non-corrosive, economical 
parts Of light weight for new Laundromats All these objectives were 
achieved by re placing metal with parts molded of foar different Durez 
naterials, Working as a team, Westinghouse engineers and the moldet 


GENERAL INDUSTRIES CO., selected each of the tour Durez phenolics tor 


petter performance il lower manufacturing cost on the 1ob it must do 


lo save time in capitalizing on the versatility of Durez, talk over your 


design problems first with your molder Or call on our Technical Field Service 


In putung ws mechanical electrical hemucal properties Co protitable use 


) j {) / ; ij 
Phenolic Plastic that fit the 


na 


CHEMICALS 
PLASTICS 


DUREZ PLASTICS DIVISION 


HOOKER ELECTROCHEMICAL COMPANY 
1312 Walick Road, North Tonawanda, N. Y. 


u nel 


general-purpose ceramie disk capaci- 
tors. Its stability tolerance is controlled 
to within 5 per cent of the 25 C. 
value over the temperature range from 

55 to 125 C. Maximum capacitance 
available in Type JA is 3800 mmf. Max- 
imum power factor at 1 ke is 1.5 per 
cent 

Type JB is. stability-controlled to 
within 10 per cent of the 25 C value 
55 to 125 C. Max- 
imum capacitance available is 5000 
mmf, Maximum power factor at | ke is 


over the range from 


2.0 per cent. 

Type JC is also stabilized to +10 
per cent but is designed for operation 
from 10 to 85 C. Maximum capacitance 
available is 7500 mmf. Maximum power 
factor at | ke is 2.5 per cent 

Types JA, JB, and JC are also avail- 
able with No. 20 wire plug-in termina- 
tion for printed wiring. Cornell-Dubilier 
South Plainfield, N.J. 
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PORTABLE POWER SCREW 
DRIVER WITH AUTOMATIC 
SELF-FEED 


Self-feeding 


driver drives screws automatically at 


automate power screw 
any angle and as fast as the operator 
can pull the Called the 
Semspak, the portable device feeds 


ea h screw 


trigger 


automatically into the 
driving jaws, holding it tightly in 
place until started into the work piece 

The device will not shoot screws be 


lo« ked 


into the driving jaws and are released 


cause they are automatically 


sm 
it 

only after the screw is engaged The 
operator has full visibility of the driv 
ing head, screw and mounting hole 

The screw supply-—always visible 
is quickly replenished by replacing the 
holds 


slightly less with 


screw cartridge. The cartridge 
sixty No. 8 screws, 


No. 10 


screws with a ‘46 in. minimum length 
and a I's in 


Semspak will accommodate 


maximum length and 
either round, pan, oval, flat, fillister 
hexagon, slotted or Phillips heads 
Kighteen in. long, Semspak weighs 
6'o Ib. One lightweight air hose pro 
vides Semspak’s power. Torque is ad 


justed in seconds by 


removing ai! 
motor and clutch through a_ simple 
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KEEP UP-TO-DATE ON MAGNETICS 


what are the new Performance-Guaranteed laminations? 


Whenever our tungsten-carbide dies have produced 
enough nickel-iron laminations of a new shape to permit 
stocking them for immediate delivery, we let you know, 
because we get so many requests for “what’s new in 


Performance-Guaranteed laminations?” 


It’s rather sensible, the emphasis our customers put on 
this “Performance-Guarantee.”’ They know it’s a yuar- 
antee based upon our higher quality hydroge n annealing, 


vital for high permeability laminations. 


You sec, 


carbon, oxygen and sulphur, have a deleterious effect on 


small percentages of impurities, particularly 


maynetic properties—and they are pres¢ nt in every alloy 
at the beginning despite the most rigid control of the 
metallurgy of the heats. In this as-rolled state, the steel 
will develop as little as 5% of us ultimate permeahility, 


Now everyone “hydrogen” anneals—but not everyone 
dry-hydrogen anneals. You can’t use bottled hydrogen, 
without leaving a surface oxide injurious to magnets 
properties and making solde ring virtually impossible. SO 


we dry our hydrogen toa dewpoint of —60”° C, re moving 
¢ é 


DEK INQUIRY SERVICE CAKDS, PRECEDING BACK COVER 


the water vapor which 4 produced by the reduction of 
hydrogen. Carbon reduces to methane, sulphur to sul- 
phur choxice ma both are removed by the Continuous 


flow of dry hydrogen during the 24-hour cycle 


As a result of our uperior annealing, we cle velop better 


magnets prope ri 


ind clean lamimation surfaces, and 


| 
you yet that valued Performance-Guarantee 


New Performance-Guaranteed shape in stock, immedi- 
ately available EE 28-29, UI-312, F-21, DU-], Dl 7, 
rotor tator and head lamination Why not write today 
for Catalog ML-201 and full information on these and 
all other ' flat. burr-free laminations we manufacture, 


VUaenetics, Ine Dept EM-33, Butler, Pennsylvania 


ay FT a 
MAGMNETICS inc. 
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you can get this 


now wee 


directly on 


nc die castings! 


No electroplating--no 
mechanical finishing! 


PART AS CAST 


WEW 
TIRIDITE) (Cast-Zinc-Brite) 


brightens zinc die castings by chemical 


TREATED WITH NEW IRIDITE 


polishing, protects against corrosion 


NOW, FOR THE FIRST TIME you can get a brilliant, decorative finish 
directly on zine die-cast parts... without mechanical finishing, with 
out electroplating! The luster is provided by the chemical polishing 
action of new Iridite (Cast-Zine-Brite) solution. Even surface blem 
ishes, such as cold shuts, are brightened by this new process. No 
electrolysis. No special equipment. No specially trained personnel 
Just a simple chemical dip for a few seconds and the job is done. 


And, this new Iridite has been tested and proved in production 


CORROSION RESISTANCE, TOO! New Iridite (Cast-Zine-Krite) provides 
exceptional corrosion resistance for bright-type chromate finishes 
ilso guards against blueing or darkening by eliminating zinc plate 


formerly required in bright chromate finishing of zine die castings 


AS A BASE FOR ELECTROPLATING—I.ower mechanical! finishing costs are 
possible where plated finishes are required since the brightness pro 


vided by this new Iridite may be sufficient 


LET US SHOW YOU what Iridite (Cast-Zinc-Brite) can do for you. Send us at 
least a half-dozen typical zinc die-cast parts for FREE PROCESSING for your 
own tests and evaluation. Or, for immediate information, call in your Iridite 
Field Engineer. He's listed under "Plating Supplies" in your classified ‘phone 
book. IMPORTANT: when you give us samples for test processing, please be 
sure to identify the alloy used. 


Wind Ristarcn | eek 


wnCOePFPORATETL 


4004 06 MONUMENT STREET «© BALTIMORE 5S MC 


hand twisting motion. No other adjust 
ments are needed. Shakeproof Div., 
INinois Tool Works, St. Charles Road 
Elgin, Ill. 
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HEAVY CURRENT SWITCHED 
BY SMALL RELAY 


Reliable switching of heavy current 
in limited space is achieved by the 
Class 22D telephone type relay. 
Featured are specially designed 
double break contacts that switch up 
to 20 amp, noninductive load. Contacts 


are single-pole, single-throw, normally 


open. Overall dimensions: 244, in 
long. Ie in. high, I46 in. wide 
Available for operating voltages to 
230 d-c and 440 volts, 60 cycle, a- 
Magnecraft Electric Co S350A W 
Grand Avenue, Chicago 51, Ill 
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SATURABLE REACTOR FOR 
STEPLESS CONTROL 


Line of saturable reactors ranges i! 
yutput from 0.3 to 500.0 kva, for manual 
or automatic control of power to a load 
This “transformer-ty pe” of device is 
ideal for ste pless control of electrically 
heated equipment reduced voltage in 
a-c motor-starting circuits, and loading 
reactors for test boards 

By changing the magnetic character 
istics of the reactor core, the impedance 
can be varied by means of a d-c control 
winding This enables the saturable 
reactor to provide a wide range of 
stepless control in the a-c power circuit 


with smooth and even adjustment over 
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TORRINGTON PRESENTS: 


An important new line of complete 
blower units for central air condi- 
tioning, heating and ventilating, 
in a wide range of sizes, full and 
three-quarter widths, and incor- 
porating the following exclusive 
Torrington features: 

§. An exceptional new Center- 
Lock airotor introducing an en- 
tirely new principle of blower 
wheel construction in which (see 
insert) the center disc is dove- 
tailed under pressure into the en- 
circling blades. As a result of this 
design feature, the interlocking 
joint tightens under centrifugal 
force, eliminating blade rattle and 
angle warp at high speeds. 

2. A Multi-Position blower hous- 
ing, easily adaptable to left or 
right, up or down flow require- 
ments, of the finest welded steel 
construction and special finish. 
3B. Availability in either belt- 
driven or direct drive assemblies. 
4. Unit flexibility, providing feet, 
motor mounting assembly to meet 
your individual mounting require- 
ments. 

This new product line is a major 
development backed by all the 
standards of engineering quality 


consistent with Torrington leader- 


ship in the air impeller industry. 


Your inquiries are invited. 
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THE 


TORRINGTON 


MANUFACTURING COMPANY 


TORRINGTON, CONNECTICUT 
VAN NUYS, CALIFORNIA: OAKVILLE, ONTARIO 


165 





the entire range It also provides a 
small voltage drop in the reactor at 
full saturation and permits 90 per cent 
of the line voltage to be applied to 
the load 

Available are units in an enclosed 
case with removable panels for installa 


and wiring or open for mounting 


zz 


n a control panel. Each reactor is 
tested to meet or exceed NEMA stand 
irds. Hevi-Duty Electric Co., 4212 W 
Highland Blvd.. Milwaukee 1, Wis 
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DIFFUSED JUNCTION 
SILICON DIODES 


Solid state diffused junction silicon 


Ce metiaaaie  wptneteainietinen neni etd aint 
a r 


sa 


diodes are available in production quan 
titue The diffusion process permits 
control of the junetion and thus 
more uniform and dependable 


Now available are six types 


SNAP ACTION RELAYS (CK#40 through KAS) having. th 


following characteristics at LOO ¢ 
Peak inverse voltage is 100 to 600 
FOR MANY APPLICATIONS volts in steps of 100. Reverse current 
at PIV is 0.2 ma max. Forward current 
550 ma. max. Forward voltage drop at 
50 ma is 0.75 volt. Raytheon Manu 


The Curtiss-Wright “Snapper” lactesiaw Co, 55 Chase! St, Newen 


va) Mass 
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Thermal Time Delay Relay preceding ‘back cover 


Wherever snap action, rugged filled. It is available in a metal 
rie dependability and long life envelope ih eithes 7 or 9 pin) SENSITIVE METER RELAYS 


ure required a Snapper relay is miniature or ($8 pin octal and Simplified design —featuring platinum 
a safeguard of your circuit. It is also in a glass envelope in 9 pin alloy contact ind increased con 
being utilized in automatic con only. The delay periods are preset tact force—is a characteristic of a new 
trols for highway and street light in metal trom 3 to 90° seconds line of meter relays. Operating on 
ing. for control of time delay in ind in glass from 5 to 60 seconds power inputs of less than 50 millimicro 
business machines and the delay Curtiss-Wright also manufactures watts, the relays control up to 1 watt 
ol applic ition of plate voltage in — the Snapper High-Low Ditter 
thermionic tubes ential Thermostat. This unit meets 

Single-pole, double-throw con industrial and military needs 
tacts operate throughout an am Write to Thermal Devices De- 
bient temperature range. The unit = partment tor complete informa- 


is hermetically sealed and gas __ tion 


ELECTRONICS DIVISION 


ATE Tre 


CORPORATION + CARLSTADT, WN 


DECEMBER 1956 ELECTRICAL MANUFACTURING 





HANS HANSON 
Die Room Supe roeisor 
10 years 


‘THOMAS J. WALKER 
Controller & Secretary 


21 years 
Gustav NYSELIUS 


President 
43 years 


Lewis HELD 
Vice President 


— but when 21 yours -_ , | 
we've made | } : VINCENT SARACCO 


Eng. Asst. to V.P 


mistakes at Mt. Vernon, | 15 years 
it’s the customer 
who benefits 


GEORGE NEWBERG 


Tool Room Supe 

If there lives a man who has never made a 2 yeal 
mistake—it’s because he has never had the courage 
to try anything new. 

The 6 men pictured here are the men to 
whom you entrust your work when you hire Mt. Vernon 
to do it. The total of their experience in 
die casting adds up to 172 years. 

Each of them is exceedingly human—and 
each of them would be the first to admit that he 
has made some mistakes. But in doing so, 
he has learned better ways of giving you ever fine 
die casting, at ever lower cost to you. 

It is these men’s perpetual discontent with 
doing things the accepted way, the “good-enough” way, 
that has gained for Mt. Vernon the enviable 
name that we have today. It is because they have 
made some mistakes—and because you have 
profited by them—that the firm which in 1905 


started in a modest 2 story building (inset) a7 7 i E | | re ) } 
: ‘ os 
has grown into this complete and completely modern 


die casting plant occupying 200,000 square feet DIE CASTIN G CORP. 


‘ (@) em Re ee ee i 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





bs / 


— 


H&V PAPERS fa 


SEAL POWER IN... 


Bee KEEP CONVERSATION 
IN THE LINE... 


It takes a highly refined Ql ALITY insulating 
papel lo keep power cable or telephone transmission 


lines from leaking 


Strong unilorm low powell factor excellent 
dielectric stre ngth are but a few of the reasons tor the 
the use of H & \V insulating papers by leading power 


cable manufacturers for more than 20 years. 


Available in thicknesses from .002” to .030”, 
iH he \ papers also ‘ xcel for coils, translormers, slot 


insulation or as lightweight structural insulation 


Our Research Laboratory will help you select 
a paper from various combinations of raw material 
that will meet the properties you require 


Write us about your problem 


HOLLINGSWORTH & VOSE 
COMPANY 


| ae ee en ee ee ee 


Manufacturers of Technical and Industrial Papers 


Applications include use in special as 
well as standard alarm, control and 
limit-setting circuits, where it has not 
been feasible to use meter relays here 
tofore. In many instances, they are said 
of offer important simplification in cir 
eulry 

The meter relay is a nonlocking type, 
currently available in 2 in. (d-c) and 

in. (ac and d-c) models as micro 
immeters milliammeters. ammeters 
millivoltmeters and voltmeters. Pyrom 
eter types with bi-metal compensa 
tion are also available. Four contact 
irrangements can be supplied. The 
movement is maker's alnico V external 
magnet type. Housing, bezel and ring 
are black phenolic. Glass front and 
bezel are removable. Front and back 
are dust-tight and splashproof. Simp 
son Electric Co., 5200 West Kinzie St.. 
Chicago 44, Ill 
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INTERLOCKING 
PUSHBUTTON SWITCHES 


[wo new types of interlocking push 
button switches, mounted in parallel 
row assemblies, provide a maximum 
number of interlocked stations 

Series 5900 is available with up to 
$6 interlocking stations Series 5700 
with a maximum of 24 stations. Each 


station may be equipped with various 


‘ 


“; 


contact combinations, rated 3 or 5 amp 
110 volts a-e (noninductive ) 

Normal operation provides that each 
button depressed releases any previ 
ously operated station, and locks itself 
in the operated position 

Additional construction feature 
available include a lockout to prevent 
operation olf more than one station at 
a time, solenoid release, and nonlocking 
station. Series 5900 may be obtained 
with individually illuminated buttons; 


the Series 5700 switch is available with 
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IT'S SMALLER....IT'S LIGHTER IT'S RIGHT FOR MODERN EQUIPMENT 


Type RK, ¢ apacitor-start, 4 or ‘4 hp 


the W/A. 


new fractional horsepower motor 


Here's the 48 frame motor you've been looking for! The weight per motor than previous models in the same 


Wagner 48” comes with either resilient or rigid base hp ratings! The Wagner 48" is easier to handle 
capacitor-start or split-phase type. You get the stand to stock to install. Yet it's packed with Wagner 
ard 48 frame size—with from three to eight pounds less — quality—a known value for more than 65 years 


PAYLAR® -PAPER LAMINATED SLOT INSULATION com QUICK BREAK SWITCH, that disconnes artis BABBITT LINED BEARINGS give 
bines top mortsture resistance with high dielectr winding and capacitor trom the lit t edete Ihe cand hea bu 
strength and thermal stability gives the Wagner mined speed, makes and break with minim d ng rise Ve SupeErio 


18° more application versatility, longer lite, when Jependable and trouble-free 


unexpected o erloads occur *DuPont trade mark 





ALL ANGLE OPERATION. You ca nount the Wagner LIGHT WEIGHT STEEL FRAME, precision-machined for accu EASY TO CONNECT. Just loosen or 
4H { le ew il f tem a ire rate endplate fit, combined with CAST ALUMINUM to termina! board. EASY TO SERVICE 


ENDPLATES, gives the 48" strength with light weight disconnect leads whe 


solves problems for the design engineer 


For design engineers who've been looking for light weight available with resilient bases or with rigid bases that ar 
fractional horsepower motors with less bulk—here’s good welded to the steel motor frames to provide great strength 
news! [Through ventilation assures cool running motors that 


rer 
AN pner is ¢ prac itor-start of split phase motors are rugged last long ; 


enough to permit direct mounting, are compact cnough to If you would like to test the new Wagner is one of our 
fit in tight spots, are exceptionally light in weight, and oper field engineers will be glad to furnish a sample motor, Con 


ite efhiciently when mounted at any angle. Both types are tact the Wagner Branch near you or write us 


WAGNER ELECTRIC CORPORATION ...6400 Plymouth Avenue, St. Louis 14, Missouri 





the WAGNER <“*48” 






Type RB, Split-phase 
Aor ; hp 





i tlative lock-on construction. D 
{ P. Mossman, Inc Brewster. NN. Y es s rs Lara 


REJECTS 
MINIATURE HERMETIC VIRTUALLY 


TEN-POSITION 


meswirce = ELIMINATED 


lHiermetically eated 


withstand 


OOO ep li 


ssid de Schaniinie: iv. tidy .. With Miller Phosphor Bronze 


50 F without damage to tunetiona 


portions of the witeh 
When panel-mounted, the switch i A manufacturer of electrical controls was plagued 


plosion, splash, and dripproof. tt by two problems in the production of this refrig 
i be flange soldered into hermeti eration control bellows component Rejects of the 


lly sealed units permitting interna part were excessively high—as much as 45°%—and 


ching without the lecessit 0 ‘ ‘ 
reg a 7 p ' 'D chemical action of the refrigerant created a cor 
Inging «ou erie ict 1y it ° » ° ° ° . 
‘call is tiloe iim GEG Cio rosive film which impaired accuracy of operation 
Road. Palo Alto, Calif The company’s own metallurgists specified a phos 
Circle No. 18, Reader Inquiry Servi phor bronze alloy to meet these problems. But 
preceding back cover : F : 
only Miller had the special skills necessary to 
actually produce this tailor-made metal. Now, 
phosphor bronze by Miller has reduced rejects to 
MAGNETICALLY ACTUATED the _—— eee a wx effec 
Te ly > ene Ci ac “— ‘Tr spec ZO § 
HEAVY-DUTY MERCURY tive y resists chemical action iller specializes in 
SWITCH tailor-made phosphor bronze alloys. . . to solve 
your toughest production problems. At Miller, 
(larrying rating D . ‘ ° . 
eT acca ; Phosphor Bronze is the main line not a side line 
sitch features contact 
tof the mercury by a o7 moving 
or electromagnetic field. Other 
no leads to flex and break 


rmeticalls sealed in ylas« ne 


THE MILLER COMPANY *« MERIDEN, CONN. 
ni components to contaminate met 
witch or contacts: contacts « ROLLING MILL DIVISION 


Sokek shes tinal’ seloy. Amicus Cualéle (hasohor Pronpe 
idition of a small coil and core 4 Y Up 


in fiat iD 





cz 


ie 


SERIES 400 


senies 200 


The trademarl 
on millions of 


solenoida a 


233 W. 116TH PLACE 


rs 
-_ 


has the AC solenoids 
you need... in 
the quantity 
you need! 


WesCo’s famous Series 100, 200 and 
400 AC solenoids 


are immediately available in small 


75 models in all 


or large quantities! One of these de- 
signs may fit your requirements. If 
not, WesCo engineers will design a 
special solenoid for your application. 
Inquire now 


WesCo designs and manufactures aircraft 
solenoids for military and commercial appli- 
cation. Write for complete catalog. 


ac 


SERIES 100 
ai 


WEST COAST 
ELECTRICAL MFG: CORP. 


* DIVISION 105 « LOS ANGELES 61, CALIFORNIA + PLymouth 5-1138 


A-27 SUPERFINE 


LOW-LOSS RF LACQUER 


e Q-Max. an extremely als) rato ey UP Le ae 


coating composition formulated specifically for applica 
tion to VHF and UHF cor ere It penetrate Tolan 
“ eh 0 hi 7 i ‘ ai ta a ; > « l r 


i aelil. 


an: rh frequen "Eelam aid teal 


gidity and promotes 


windings is pract 


A e (Max applie 


COMMUNICATION PRODUCTS COMPANY 


EV TaseL 


tn Tella: 
aan U ey 


PU ed 


P A ve mara Tree le 


BARBARA 


NEW JERSEY Telephone. FReet 


7. 
Branct wi A r ve Ae 


Applications include 


weight measu! 


ing devices 


temperature limit devices 


pressure controls revolution counters 


coin-operated device and protective de 
Hamlin, Inec., 1316 
Evanston Il 
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vices, among others 


Sherman Ave 


IMPROVED STYRENE 
MOLDING COMPOUND 


High impact 


improved heat-resistant 


<lyrene molding compound cle signated 
PMD-5161, has a heat distortion point 
in the 190 to 195 } 


material's combined resistance to break 


range. The new 


ive and to warpape by heat make it 
useful for electrical appliance housings 

Electrical insulating values are said 
to be excellent. Moldings 
PMD-5161 are characterized by excel 


lent resistance to heat distortion su 


made of 


perior mechanical strength, good ap 


pearance and high gloss 
PMD-S161 i 


for those 


especially formulated 


applications which require 


improved flexural strength combined 


with resistance to shock, chemicals and 
corrosion 


The new 


tyrene is easily molded to 


provide a fine finish and clean 


sharp 


Available in 


molding com 


detail in the end product 
a range of colors, the 

pound is supplied in cylindrical pellets 
about 0.1 in. in diam and length. Bake 
lite Co., Div. of Union Carbide and Car 
bon Corp., 260 Madison Ave., New 
York 16, N. Y. 
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MECHANICAL INTEGRATOR 


Feature of a new floating ring integra 
basically of a disk 


drum and ring—is the 


tor consisting 
minute force 
(less than 0.5 gm) re quired to position 
the ring, and thus control output drum 
shaft speed relative to input disk shaft 
Negligible 


maintain the 


speed force is required to 


rings position under 
varying speed and load conditions 


DECEMBER 1956 ELECTRICAL MANUFACTURING 





} 


General Electric Speed Measuring Systems: 


Handsome Appearance and Top Quality 


Increase Customer Acceptance 


and Resale Value 


G-E application engineering and fast shipment 


help you get the right system when you need it 


00 


COMPLETE LINE of indicators and recorders to choose from 
offers you the exact type speed measurement you require. 


General Electric speed measuring systems are offered 
in a complete line for every application; each system 
you buy is tailor-made to meet your requirements 

Here are 9 reasons why you get optimum perform 
ance for your investment with G-E speed measuring 
systems: 

1. Handsome appearance of G-E indicators con 
tributes to the good looks of your product and increases 
salability. 


2. Top quality of every instrument assures you of 


extreme reliability under severe conditions. 


3. High accuracy of +1‘, of full scale is made 
possible by factory calibration of generator and indi 
cator together. 


4. Small size of both generators and indicators 
gives you greater latitude when selecting a mounting 
position. 


5. Excellent readability of indicators is provided 
by long scales and large numbers. Non-parallax glass 
of DB-16 and DB-18 indicators allows reading from 
almost any angle. 


6. Totally enclosed, both generators and _ indi- 
cators are fully protected from dust and dirt. Explo- 
sion-proof enclosures are available on some models. 


ms 


7. Fast shipment of complete systems helps you 
meet commitments. 


8. G-E application engineering is available to you 
on request to help you solve your speed measuring 
problems and select the proper equipment. 


9. Any legend you require will be marked on your 
G-E tachometer indicator scales. Your instruments 
may be calibrated in units such as feet per minute, 
inches per minute, spindle rpm or any related speed. 
LEADER INOLIKY 


SERVICK CARDS, PRECEDING BAC 


Manufacturer’s or customer’s 
imprinted on the scale face 


name may also be 


If you would like additional information on General 
Electric’s complete line of speed measuring systems, 
call your nearest General Electric Apparatus Sales 
Office or write for Bulletins GEC-1258 and GEA-6427 
to Section 585-57, General Electric Company, Sche 
nectady 5, New York, 


EXCEPTIONAL ACCURACY is made possible because gen- 
erator and indicator are calibrated as a unit at the factory 


GENERAL @@ ELECTRIC 





Complete NEW Line 
of ‘Diamond H” 
Thermostats (series 270) 


For 


Grease Kettles 
Steam Tables 
Coffee Urns 

Air Conditioning 
Motor Control 
Oil Baths 
Platens 

Range Ovens 
Laboratory 
Equipment 
Solenoid Control 


And Many Other 
Applications 


“Diamond H” engineering, noted for building better, more 
dependable performance into smaller space in relays, switches 
and other electrical and electronic controls, has now devel- 
oped an entire new line of extremely compact thermostats 
for a wide variety of applications 


Series 270 thermostats provide accurate calibration, con- 
sistent low-differential operation and positive, over-the-center, 
quick action (to make or to break on rising temperature) 


in single pole, single throw and double pole, single throw 
model: 


Circuits vary from simple on-off to special selector se- 
quencing to meet special requirements, including single dial, 
automatic preheat operation for oven models. Temperature 
ranges are available to suit the application. 


Some units may be equipped with terminals for remote 
pilot light connection, others with terminal clips for direct 
connection of pilots. Spade terminals simplify wiring. 


UL approved standard ratings up to 25 A., 125-250 V., 
A. C., are available. Horsepower ratings up to | h. p., 120- 
240 V., A. C., special bulb and capillary lengths and sizes, 
together with special spindle and mounting arrangements, 
and dials in a choice of colors and marked to suit the cus- 
tomer, may also be obtained 


Descriptive bulletins T270 and T276H are yours on re- 
quest. “Diamond H” engineers are prepared to work out 
your specific requirements with you. Tell us your needs. 


THE HART MANUFACTURING CO. 


211 Bartholomew Ave., Hartford, Conn. 


I he integrator i iituble for i 
wide range of ipplir itions from chart 
integrator ind ervo mechanisms to 
variable speed drive ind linear-to 
rotary-motion converter Optimun 
kngineering Co 2017 Willow St 
(rand Prairie, Texa 
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MOTOR-DRIVEN 
COMMUTATION SWITCHES 


Motor-driven’ Model TM-55 Series com 
mutation switch, made with Supra 
mica 555 ceramoplastic commutator 
plate is known as type CP-299, The 
unit has two rings of contacts and a 
maximum of 0.32 in. connector leads 
brought out to a standard AN connector 
or easy installation. Brush = size and 

duty eycle and general configura 


wre standard. but some modifies 


lion oof circuitry i po sible Powe) 
supply is LIS volts. 380 to 520 ep 
<ingle phase ind nominal speed Ww) 
cps is » rps Noise level is be low yf) 
millivelt 

Switche of thi construction are 
operating successfully under adverse 
conditions, and have met specifications 
requiring 65 to 160 F ambient tem 
perature range: 75.000 foot altitude 
up to 500 eps and 10 g¢ vibration: im 
pact shocks of 15 g: and minimum life 
of 100 hr continuous operation without 
cleaning or adjustment 

Weight of the complete unit is: |e 
than 2 Ih. The witch, while designed 
i i telemetry component. ts adapt able 


to other system that require compa 





‘ : ~ 
wp Outi Prsprovih 
TO BETTER WIRING 1. A-MP’s 
tor assem 
power herre 
compres 
assembly of 
Molded t 


snaps on all thre 


terminal pinsine 


Result—Fu 
liable, solderle: 


he as CET 
hermetically 


TAA E| 


GML proble ms 


TARA RCT ROLL 


and 


CMCC ROLLY) 


industries 


Two outstanding new A-MP products 
provide maximum reliability in con 
nections to Glass Sealed Terminals 
for Compressors used in Refrigera 
tion and Air Conditioning industries. 


AMP Incorrorarep 


GENERAL OFFICHI HARRISLURG 
oy ’ YY a 
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rable characteristics. With slight modi 
heations, it can be used for other 
sampling applications trouble-free, low 
noise-level qualities which are built 
into every Mycalex commutation device 

Phe inherent excellent combination 
of thermal and electrical properties ol 
the ceramoplastic provide commutator 
plates that are said to have permanent 
dimensional stability under adverse 
conditions, and which are not perma 
nently iffected by humidity nuclear 
radiation or thermal cycling. There is 
no age polymerization of the material 
and its coefheient of thermal expansion 
which is almost identical with that of 
steel, makes possible molding in of 
contacts with assurance of close dimen 
sional tolerances and permanent anchor 
age. Noise level is kept at a minimum 
because there is no possibility ot con 
tact loosening and consequent arcing 

Commutator plates of this same type 
have been operating under test for 
more than 5000 hr with noise level 
under i millivolt pe ik to pe ik ind 
with no indication of plate or contact 
damage. Supramica 555 ceramoplastic 
is an exclusive formula of high grade 
electrical glass and Synthamica syn 
thetic mica. Mycalex Electronics Corp 
125 Clifton Blvd., Clifton, N. J 
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HIGH TEMPERATURE LOAD- 
SENSITIVE SCREWS, BOLTS, 
AND RODS 


High temperature unit capable of 
operation at temperatures up to 125 | 
ire now available in) manutacturet 
tocked standard load-sensitive crew 
or special bolts or rod 

These primary load measuring ele 
ment rs tension ind compre bon 


through a sp cial resistance type strain 











v 






ive potted axially at the center of the 
part \c irate direct measurement of 


tual bolt load is po ible with stand 





id train measuring instrument 
Internal pla ement at thie train 
ive render if relatively Insensitive 

to bendi effect response is only to 





ter or ind COMPpPressior The ize is 
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Design “Low Cost” 
Into YOUR Equipment 


ITS 


Wolds Largest 


CLIPS FOR ATTACHING 


TUBING 
When ordering, wer eS) 


specify 4", %6" sie Clips 
or %" tubes. 


Style TF. Lae 


Double Clips 


3-Tube Clips 


ef = .r, ex 


4-Tube Clips 


SIGHT 
GRAVITY 
FEED 
MULTIPLE 
OILERS 


j Tan A 
YH A 

mn 5 , 
This one unit replaces 3 to 8 
individual oilers. Maximum 
practicality in a small central 
lubrication system. Positive cut- 
off during idle periods. Individ- 
ual vibration-proof needle valve 
adjustments. With solenoid con- 
trol (Illustrated): Style MDS — 
No. 4685-A. Without solenoid: 
Style MD. 


SIGHT 
GRAVITY 
FEED 
OILERS 


Rate of oil 
flow regulat 


“ ed by needle 


valve, direct 

ly observed 

W through sight 
glass in stem 

Shut-off knob does not affect 
needle valve adjustment. Visi 
ble oil supply. Non-breakable 
Tops in convenience and de 


pendability, at low cost. Style 
NFU—-No. 3602-A. 


SIGHT GAUGES 


For use where rate of 
oil flow must be reg 
ulated to suit changing 
operating conditions 
Needle 
*'¢. 1 ¥ 6 
permits 
extremely 
accurate 
adjustment 
of oil feed 
Sight glass provides 
direct observation of 
rate of oil flow. Accu 
racy and convenience 
at a moderate price. 


Style PF—-No. 4290. 


Selection of 


OF . in assort- 
ent of 95 oil cups of 29 
different types. Gits sales 
records show these oilers 
are most used for replace- 
ment and maintenance. 
Contents of each separate 
bin are clearly described 
on Inside Cover. 
Special Introductory Price 


Just $1495 F.O.B. Factory 
Satisfaction or your money back 


GEAR 
CASE 
GAUGES 


This oil gauge plug permits in- 
stant checking of oil level within 
a transmission or gear case. For 
use where construction permits 
insertion in tapped hole. A val- 
uable addition to any such 
equipment — at very low cost. 
Style BW—No. 4042. 


Don't price yourself out of the mar 
ket. When you design proper lubri 
cation into your equipment, specify 
GITS Lubricating Devices—the wid 
est selection available anywhere. 
The items pictured above are only a 
few of our many thousands of lubri 
cating devices. At the design stage, 
get the GITS story. Free Engineerinc 
Service. Send NOW for your free 
Catalog. 


GITS BROS. MFrsG. Cc 
The Standard For Industry For Almost Half A Centu 
1840 South Kilbourn Avenue 


Chicago 23, Mlinois 


Clip this page for handy “rough reference”, 





When you measure 
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TIME DELAY RELAYS 

5900 Series: For time delay or 
interval timing in ranges from 
0 to 10 minvtes. 


“ 


oP. 
INTERVAL TIMERS 


8006 Series: Times intervals from 
60 seconds to two weeks with 
exactness 


ELAPSED 
TIME INDICATORS 


time in minutes and tenths of 
minutes and hours with mathe 


maticol regularity 


TIMING MOTORS 


Compact HAYDON Timing Motors 
that can be operated continuously 
in any position drive all HAYDON 
Timing Devices. HAYDON spe 

cializes in timing; engineers ond 
builds only timing components; 
has the “know how’ to put time 


to work for you 


TAKE TIME NOW to write for the 
name of your HAYDON Timing Specialist, 
and for HAYDON Catalog 


Pee a TT 


SUBSIDIARY OF GENERAL TIME CORP 
AT TORRINGTON 


HEADQUARTERS FOR 


TIMING 


HAYDON Manufacturing Company, Inc. 


2536 ELM STREET, TORRINGTON, CONN 


Send me “Electric ices” catalog 


Send me name of HAYDON Timing Specialist 
NAME 
TiTLe 
COMPANY 
CO. ADDRESS 
*Trodemark Reg city ZONE STATE 
U.S. Potent Office 


5700 Series: Registers passage of . 
7 


vaterypy " 
iielded 
Mea irement inh te taker 
ire tightened into place and 
ce. Dynamic meas 
a well a periods Inspection 
possible 
These screws and bolts are 
distribute load evenly in bolt) grou 
avoid excessive tightening, or as 
proper loading. Polyphase Instrume 
Co.. Bryn Mawr. Pa 
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ELECTROMAGNETIC 
MULTIPLE DISK CLUTCH 


Electromagnetic multiple disk clute! 


designed for step-by-step acceleratio 


of large masses in main drives, o1 
an auxiliary or feed drive where | 
cise control and quick response 
necessal i in machine tools 


Advantages include small dimen 


‘ 


in relation to magnitude of the torque 


The magnetic flux does not pu 


disk bundle therefore the bundle 


be lest ind formed withe 
gard to magnetic circuit requireme 


Disks of irtous triction material 


be paired to work dry or in oil, Di 


urlace ma be Of type uitable 

obtaming the desired Lorde chara 
lorque rating of 10 to 
obtained. Voltage 





Flat Face vs Radius F 
Electrical Contact Design: 


In theory, two clean, perfectly lat surfaces maintaining W hich is hetter 


perfect alignment under equalized pressure, would com- 


sehen! de tells cei for your product? 


But pertect mechanical precision cannot always be at- 


tained, For this reason, a flat face contact, paired with a Twe flat face contacts are best in 


theory, but often difficult in practice 
radius faced contact, is often used, 


This arrangement provides adequate performance, and 
even allows for a certain amount of misalignment. In addi- 


tion, it facilitates the use of a rubbing or wiping action as Twe radius face contacts are 


recommended for many 


the contacts close, helping to keep contact surfaces clean, applications; especially when ductile 


contact materials are used 


When ductile materials are used, such as silver and 
silver alloys, the use of radius faced contacts paired to- 


gether has been found practical and economical for many 


A radius face contact paired 


applications. Optimum life usually results when the radius with @ flat face contact 


: is often used when wiping or 
is 4 times the contact diameter. 


rubbing action is employed 


The choice of contact faces cannot be established ac- 
cording to specific rules. Engineering skill, carefully con- 


trolled tests, and experience are still the only ingredients 


toa complete approa h to electrical contact selection. 


Fansteel’s experience and extensive research facilitie 
provide the ultimate assistance you need in electrical con- 


tact specification. Whatever the problem, it’s always a good 
A copy of this book is yours for the asking. 


pol to CHECK WITH FANSTEEL, PANSTEEL METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS, U.S.A 
I 1 


FANSTEEL ELECTRICAL CONTACTS DEPENDABLE SINCE 1914 
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“To Expaud Your 
AC Product Sater! 


) 


\/ NEW montis 
«/ NEW DESIONS 


A" Battery Elim inetors, 
DC-AC Inverters, Auto 


V NEW LITERATURE Radic Vibratory 


See your jobber on write factory 


AMERICAN TELEVISION & Rabio Co. 
Quality Products Since 1931 


SAINT PAUL 1, MINNESOTA—U.5. A 


energized 
» var the force 
energized b 
working al! 

» ring The 
how lami 
Upper half 
0 operatior 
istrial Corp 


19 Park 


PRINTED-CIRCUIT 
CONNECTOR 


SPECIAL LAMINATION 
SHAPES 


Rotor lator ind re 


he id 


le live ry 


ording 
laminations, offered for rapid 
ire made on ectional tungsten 
ie carefully ground to 


burt 


carbide 
eliminate 
tacking 
oncentricit ot these 
ibility l alloy sta 
held to 


ind provide pood charac 


high 
tor | imina 


total 


teristy ( 
perme niche 


tion can be O.O0O1 in 


Automation 
Requires 


RIGHT! 
and Allen-Bradley 
got it from 


g& On stamped and tapped 
y pe pp 


parts 


like these coil ter- 
minals Allen-Bradley found Mohawk's 
guaranteed uniformity eliminated re- 
jects, both of parts and finished coils. 
Since their 200,000 per 
month, down-time could have been 
extremely costly. 


usage is 


But Mohawk not only maintained pro- 
duction and quality levels—they also 
were able to deliver the stamped, 
formed and tapped parts at a sub- 
stantial saving over the usual cost of 
fabrication. 


If you'd like to get small threaded 
stampings in large quantities with 
gucranteed uniformity—automatically 


—send blue prints or write to: 


MANUFACTURING COMPANY 
MIDDLETOWN, CONN. 





When electrical grade molding compounds are evaluated... 


RESINOX'3700 


is the standard of comparison 


part 


What these engineers said in effect was this: Ih: Result: hi 
electrical industry needs a high-performance molding | 


material for magneto i tions, mot nit ind Vi 


Lransmil ion circult 
j / 
“*THIRTY-SEVEN 
HUNDRED” 


gets the yob! 





indicator readings. On the rotor lamina 
hans conmcentricity can bye held to 
© O00 af Head Jamination ire ilse 


gh perme ibility all lamination irt 


treated by 4 special ary hyvdroger 


inneal that remove carbon oxvgen 
ind sulphur which idversel illect 
magnetic propertie Hydrogen is dried 


1 dew poimt of HO ¢ in order t 


emove water! ipor produced ly thie 


CAPACITOR S [curve te 
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SMALL 


. a SELF-CONTAINED 11 IN. VU 
SIZE se METER SAVES PANEL SPACE 


: a ; Self-contained VI eter requires onl 
100 VDC ae thie a et ot ; | ae i 
; SoA pore he cale length and readability of 
; os 1 conventional idard 2 
CAPACITORS “e, ies sic TR PR mae 
‘ pees = . eae a 
FOR 
TEMPERATURES 


OF 125°C and 


150°C jer ua 4a 
a ba rhial e contained within the tru 
. ‘ housing Ph reall the meter 1 


terchangeable with tandard | il 

IMPREGNATION: Epoxy Resin (150°C only TAN type Simple installation is pro 

ded by a threaded ring mount. Marior 

TEMPERATURE RANGE: — 70°C to + 150°C Klectrical Instrument = (renie 
bield. Manchester N. H 

SEAL: Hermeti Circle No. 27 


preceding back cover 


Reader Inquiry Service Card 


CONTAINER: Hot tinned steel can for extra 


protection against humidity 


TOLERANCE: +10% . (Other tolerances avail PRESET TEMPERATURE 
el aeiaail LIMITING THERMOSTAT 


I) iL ned te open of clo 
TERMINALS: Silicone bushings with stand 


ird solder lug terminals. Side terminals et port, snap 


cul when heated 


limitin 


Iyvpe LS 
terminal [ype LS 


tandard; also available with top or bottom 


WINDINGS: Non-inductive to insure efficient 


operation over a wide frequency range 


TESTING: ‘Tested at twice the rated voltage 


sutter comPany 


Specialists in Layer Wound Capacitors Since 1925 
1930 SHERIDAN ROAD, NORTH CHICAGO, tht 





EW LOW COST 
RE-USABLE 
SELF-LOCKING 

_— THREAD VIBRATION-PROOF 


SPRING TAKE-UP 


j | | Pulls up tight 
E l | NG FAS ny ER without bac kup on 


flat or contoured surfaces 


T.C.F. for 16" stud shown actual 


size. Also available for 3/16" stud. 


T.C.F. for 1/8" stud with 


plastic sealer. 


THREAD CUTTING FASTENER 


ee vets Sas Ra Tee 





hatever your product... 


SUPERSTRONG DESIGNED 
CONTAINERS SOLVE PACK- 
AGING PROBLEMS FOR MANY 
DIVERSIFIED INDUSTRIES 


We manufacture all types of boxes, crates and cartons 
corrugated. SUPERSTRONG packaging 


engineers and laboratory technicians design the container 


wirebound wooden 


for your individual product with experienced consideration of 


factors such as bulk, weight and shape. 


Our laboratory tested containers reduce 
SHIPPING 


SUPERSTRON(; - assembly cost... 


. reduce storage space. . 
CONTAINERS ' Be SI 


reduce weight 
. reduce 


damage claims. 


Why not be sure and specify that your products be 
shipped only in SUPERSTRONG shipping containers? 


Wirebound Boxes and Crates * Wooden Boxes and Crates 


Corrugated Fibre Boxes * Beverage Cases * Starch Trays * Pallets 


1440 WEST list PLACE, CHICAGO 8, ILLINOIS 


protect appliances of all types against 
excessive heat conditions. It has nor 
mally closed contacts which open the 
electric circuit on a rise in temperature 

Type LS-2 has normally open con 
tacts and is designed to close an ele 
tric circuit at a specified temperature 
ind open the circuit when the tempera 
ture decreases 

Type LS is designed for space 
heaters. clothes dryers, air conditioning 
equipment, home furnaces and other 
miscellaneous applications 

ul approved Type LS is rated at 
25 amp 240 volts or less, for a-c only 
For pilot duty, 125 va, a-c only 240 
volts max 

The control set-point is factory ad 
justed. Type LS can be furnished at 
any setting within the range of 125 f 
250 F with outstanding thermal sensi 
tivity up to 250, the maximum operating 
temperature. The Wilcolater Co., 100] 
Newark Ave., Elizabeth, N. J 
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OIL-HYDRAULIC REDUCING 
VALVES FOR PRESSURE 
ADJUSTMENTS DOWN TO 
25 PSI 


Two low-pressure-type pressure reduc 
ing valves for industrial oil-hydraulic 
ystems offer controlled reduced outlet 
pressure from 25 to LOOO psi 

Pressure reducing valves are used to 
provide, for secondary circuits, con 


trolled maximum operating pressure 


Such pressure reduction is frequently 

required to prevent possible damage lo 

machinery or to a part being produced 
Both new valves are for use with 

in. nominal pipe size in systems having 

operating pressures up to 2000 psi 
Model XGL-03-B is a gasket-mounted 

design Model XTL-O3-B is 


with in pipe thread 


provided 
connections 
such that 


reduced outlet pressure is maintained 


Operation of these valves is 


essentially constant regardless of inlet 
pressure variations above the selected 
setting 

Both models of the new valve are 


nominally rated at 8 gpm flow capacity 
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Super sensitive thermostat keeps temperatures right in springs carry the current at elevated temperatures with 
Dominion electric skillet. Long-life Permanickel contact out loss of spring properties 


How Permanickel springs help 
keep close temperature control 
im Dominion’s electric skillet 


More and more. accurate tem pe rature 
controls have made a giant of the do 


mest appli ince industry. 


The Dominion Electric “fry-skillet 
is the latest example. Its conductive 
type thermostat gives an accuracy fat 
closer than the ST bk. which stand 
ard calibration calls for 


What is the metal of this thermo- 
stat’s reliable current-carrying contact Model R-6 | product of Amertean Thermostat Corp south Cairo. N.Y ind of General 
Spl ings? Ve rman kel high conduc Thermostat ¢ orp Bartlet, N. both formerly affiliated with The American-CGeneral 
tivity age-hardenable nickel. Most good Phermostat Company, Bronx 60, N. ¥ 
electrical conductors lose their sprir , 
properties at elevated temperatures If you have a design or produc- The International Nickel Company, Inc. 
Not this nickel alloy! It can withstand tion problem, perhaps on } f cet T 
even higher tem pe ratures than the skil alloys will solve it. Write Inco 


4. ; 
let's maximum of 420°F. rie ie Section for the or ANCO, Nickel Alloys 


POrK .. I 


7 ant. Or send for ( ol 
Inco Nickel Alloys help Dominion in “Inco Nickel Alloy Helical Sy saat diaien. oe 
; KR” MONEL © ’S” MONEL * INCONEL 
other products, too... yIry 5 ‘ » YOU sere eprin 
er produc ) in deep fryer It will hel u select the right sprir INCONEL “’X” * INCONEL “W” * INCOLOY 
NIMONIC Alloys * DURANICKEL * PERMANICKEL 
Also Nickel and Low Carbon Nickel 


cookers, toasters, steam irons, and flat alloy for difficult conditions 
irons, 


185 











bree reverse flow i- allowable pre 


pressure at the reduced pressuré pe 






does not exceed the reduced pres- 
etting of the valve. Bleed control f 
(age x i F © 2 r)> ipproximately 35 cu in. per 1 
Mounting subplates for use with thy 
\GL-03-B models are available. Vicke 
re iV ETE FS Sy om Incorporated 1400 OQakman I} 
Detroit 32. Mich 
Circle No 29, Reader inquiry Service Cards 
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for dependable fastening 












CUSTOM ELECTRICAL 
PORCELAIN PRODUCTS 


Drs press electric il porcelai ca 






Fasten a wide range of assemblies 
Safely—Rapidly— Automatically 
with Milford Rivets and Riveters 










be produced in a wide variet 


ind shape The new facilities i 






















the design and production of comy 
Delicate wrist watch bracelets 


rugged, heavy-duty truck brake lin 
nga wide range of parts like these 
are being fastened safely and eco 
nomically with Milford Rivets and 
Rivet-Setting Machines 

Call on Milford’s versatility and 
skill to adapt a basic rivet-setting 





machine to your particular require 









ments—call on Milford to solve your own electrical porcelain equipment 










This is said to have permitted the e-tal 
fastening problems and come up with 


lishment and maintenance of high stan 
ubstantial savings irds for dimensional accurae i 
other requirements. Aleor Manufact 
ing Co 1444 W. Roosevelt Road. C} 
cago 24, Ill 
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To cut production costs, improve 












product appearance, fasten assem 




















bhes automatically — get in touch 


with Milford! 

























HERMETICALLY SEALED 
SUBMINIATURE SNAP ACTION 
SWITCH FOR 250 F SERVICE 


Precision switeh 









combines small 


ind light weight tor operation in a te 





perature range of 65 to 250 | 





Built-in metal leaf actuator allo 






for actuation at any point and provide 


protection for thre neoprene housing 















MODEL 300-BH Hermetic illy sealed the “witel 
environment and explosion-proof. | 
MODEL Rivets deep designed for use in hazardous and ¢ 











220 BH hollow shapes 


automatically é 





2 ~~ 
Sets heavy-~luty rivets 
rapidly, automatically 


“eta two rivets 


inone operation ¢ 











MILFORD RIVET 
& MACHINE CoO. 


MILFORD. CONNECTICUT @ HATBORO, PENNSYLVANIA 
ELYRIA. OHIO @ AURORA, ILLINOIS @ NORWALK CALIF. 






Automatic mixing = = Chemical batch control 


Electronic molding Final size inspection 


Why Parker O-rings seal better and last longer! 


For trouble-free leakproof sealing, you can depend 
on precision-molded Parker O-rings. Laboratory and 
service tests check every detail of the manufacturing 
process. Precision-molding by exclusive methods 
assures accurately sized O-rings. And we have molds 
for over 296 standard O-ring sizes! 


From Parker you get exactly the right O-ring for 
your specific application. We invite you to prove by 
comparison tests how Parker O-rings seal better and 
last longer. Our engineering service will be glad to 
help you with designing problems. Mail the coupon 
or ask your Parker O-ring distributor for catalog. 


RUBBER PRODUCTS DIVISION 
Section 521-H 


The Parker Appliance Co 

17325 Euclid Ave., Cleveland 12, Ohio 
CS } E> I Please send O-ring Catalog No. 5701 

NAME 


Hydraulic and fluid 
system components 


COMPANY 


ADDRESS 


Ty 





The Curtiss-Wright Model EE 


100 Distortion Elimi 


Fastest 


Voltage Regulator 
Available 


THE CURTISS-WRIGHT 
LINE REGULATOR 


Simultaneous recordings of 
response to step change in 
60 cps voltage. 


nating Voltage Regulator provides faster recovery 


time than any other regul 


1/50th cycle or 330 microseconds 


typical power line distortion to 


pacity is 1.4 KVA 


Now being installed in 


better design of transformer: 
casicr testing 
urement of magnet 


tivity better ax computer 


tion of fast line transient effects 


ar on the 


a rapidly 
of laboratories and production 
provides simpler, more accurate 
ynchros and motors 
with fewer rejects, more accurate meas 


properties and receiver sensi 


market —less than 
{t also reduces 


EAT TTT 


207 


s than 0.3%. Ca 


growing number 
t departments, it 


calibration of meters 


Typical electromechanical 
regulator output. Recovery 
time over 4 seconds. 


performance, elimina 


Write for details T TTT} 


Electronic Component & Instrument Sales Department 


ELECTRONICS DIVISION 


HO LT = 


* CARLSTAOT, W 


CORPORATION 


wows 
‘economies in 


NYLON 


means savings in gear 
costs up to 90% 


Curtiss-Wright DEVR output. 
Full recovery 330 microsec- 


Our many years of pioneering and successful 
production of Nylon Gears, plus new reduced 
mold charges, can now make even greater econ- 
omies for you in the use of Nylon Gears. With 
the great variety in molds now possible, Nylon 
should not only be considered as an economy 
measure but the answer to many problems 
where a compact design is necessary. Nylon 
Gears are quiet, durable, efficient and need less 
lubrication — they mate perfectly with metal 
gears. 

Let our engineers with more than a decade 
in gear experience show you how Nylon Gears 
can save you money let us consider your gear 
problems during the design process—send blue. 
prints or specs for — estimates 


pi PROCESS or co., INC. 


A612 W Fullerton + Chicago 39. Illinon 


posed locations and will operate sate ly 
immersed in liquid or gas 
Switches are available in three dif 
ferent circuit designs; single pole 
double throw, single pole normally 
open and single pole, normally closed 
Mounting bracket is supplied by manu 
facturer. Standard wire leads are 12 in 
long but can be ordered in any desired 
length 
Dimensions: about 7. in. long, %. in 
ind in. wide. Electrical ratings 
240 volts a-« Samp 


4) volts d-c. inductive at sea level: 4 


yamp at 125 
imp at 30 volts d- resistive at sea 
level ind Bi. imp at 4) volts d-« 

it N.000 tt Milli-Switeh 
12 Berkeley St.. Santa Monica 


inductive 
Corp.. 17 
Calif 
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CABINET COOLING FAN 


Air delivery of 300 cfm at zero pressure 
is provided by a new fan suitable for a 
variety of electronic cooling applica 
tions. Dimensions are: 64 in. fan diam 
ind 8!5 in. OD. Totally enclosed motor 


operates on 115 volts 60 eycles. Case is 


ck % 


aaa) 


gray hammertone finish with mounting 
holes located 72 deg apart } in deep 
kan is 
modifications and with air flow push or 
pull over motor McLean engineering 
P.O. Box 228. Princeton 


ivailable in other izes and 


Laboratories 
N. J 


Circle No. 32, Reader Inquiry Service Cards 
preceding back cover 


ENAMELS GIVE PORCELAIN. 
LIKE PERFORMANCE 


\ ! 


vow I 


ype of coating which look ind 
performs more like porcelain than con 
ventional organic finishes is based on 
new eri of thermosetting y hie 
resin Known as Duracron, the finish 
particularly adapted to the finishing 
of refrigerators, home laundry equip 
ment, air conditioning equipment, et 
Duracron’s outstanding toughne 
resistance ind durability may be en 
ployed for almost any application where 
a superior baking enamel is desirable 
The product 


which possesses excep 


DECEMBER 1956 ELECTRICAL MANUFACTURING 





From MOOG...a Dual Input Servo Valve 


for Flight Control 


| 
| 
| 
\ 
! 
' 
j 
i 
j 
| 
| 
| 
| 
| 
| 
| 


Pilot boost servos for control surface positioning are commonp! 
servos are usually necessitated by high control surface aerod 
which make direct control through the pilot's stick impracti 
they are mechanical-hydraulic in nature 

Today, as aircraft operational requirements increase 
add artificial flight stability augmentation through these 
autopilots must work through this medium. These mode 
require electro-hydraulic servos 

To coordinate these func 
is now in full production on 
direct mechanical-hydrauli 
and electro-hydraulic control 
cal override for safety is aly 
out arrangements permit full flig! le selects 

Employing an entirely new principle « 
accomplish the electro-mechanical mixing function 
integrally-designed package. By elimination of 
the Moog Dual Input Valve greatly 
frequency response. It simplifies the entire 
compact than other dual input mechanisms 

The Dual Input Servo Valve 
ing staff. This team approach i 
electro-hydraulic servo component 


MOOG VALVE CO., INC., PRONER AIRPORT, EAST AURORA, N.Y. 


AKD PRECEDI 









onal adhesion to various metal surtace- 


Designed for versatility— v7ncene 







finish as present two-coat finishi 

e e tems provide 
B lt for lon life Duracron will be furnished it 
Ul g e®*ees plete range ol colors. Industrial { 


ales division. Pittsburgh Plate ¢ 
Co.. 632 Fort Duquesne Blyd. VP 
/VEW acro cae 
Circle No. 33, Reader Inquiry Service Cards 
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NAULas 
SYNCHRONOUS CLOCK 
SWITCH MOVEMENT ONLY 2!2 INCHES 














IN DIAMETER 


New 2! in. diam, round ily ene 






clock movement has a vnehy 





electri motor drive ( illed thie 





movement, the unit has hour 


ind second hand irbors ind j co 


je lla 


— 








Tested up to 40 million 
actuations without failure! ils hak: dieiig Meads: 1A Shivended 


center mounting bushing and nut ype 


. ; : mit easy mounting. For back mount 
An important addition to the well-known Acro line is this 


tuds are provided 
new split contact snap-action micro switch. It features high 






Movements can be supplied for « 







capacity up to *y hp, and dual circuitry — five terminals. 115- or 230-volt 60-cyele operation. H 
In this design, the rugged, time-proven Acro rolling spring don Mfg. Co.. Ine., 2500 Elm St. 1 
snap-action principle is utilized to assure long life and ington, Conn 

precision performance Circle No. 34, Reader Inquiry Service Card 


preceding back cover 





lhe Model C-11008 shown above is a normally closed 
switch. However, the double-throw arrangement in the 
diagram can control two single pole single throw circuits 








or can be used for double make or break in a single circuit STOCKED RELAY WEIGHS 
It’s rated at 15 amps and is available with pin plunger or a OZ. 


with various leaf and roll leaf bracket actuators to suit 


: a , : Improvements in a midget rela 
your individual application. 


ivailable in commercial quantitic 












If you’re looking for a way to improve your product’s chide gold-plated contacts to. in 
performance and to lower your costs, more than likely this performance in dry-cireuit operatic 
new Acro switch or one of Acro’s many other designs is In “shake-down™ tests, protets pr 
just what you need. We'll be glad to send descriptive models of the relay operated at hetts 


literature without obligation. 


G COMPA 
MANUFACT hg 


SWITCH DIVISION 
Columbus 16, Ohio 


Plants at Columbus and Hillsboro 


REPRESENTATIVES IN PRINCIPAL CITIES 


(PVMEBER 1956 ELECTRICAI ANU} 





Gives PROMPT, 
PERSONAL ATTENTION 


to your problems 


THROUGH 24 BRANCH OFFICES 


Atlanta 7, Ga., Fort Wayne 6, Ind., 2301! Fairfield Ave 
1250 South Oxford Rd, NE Lansing 10, Mich., 2021 South Cedar St 
Baltimore 18, Md., 123 West 22 ) Long Island, N. Y., 90-34 Jamaica Ave 
Berkeley 10, Calif., 222! Fo y Woodhaven 21 
Boston 16, Mass., 585 Boylston $ Los Angeles 15, Calif., 
Boston Area 1325 San Julian St 
Wellesley Hills 82, Mass., Milwaukee 8, Wisc., 3329 West Viiet St 
44 Washington St New York 55, N. Y., 384 East 149th S! 


Bridgeport 5, Conn., 2889 Fairfic St. Louis 5, Mo., 7247 Olive Street Road 


Camden 1, N. J., 227 South Siath § 
Chicago 25, Ill., 4770 Lincoln Ave 
Chicago 38, tll., 5604 West 63rd 

Cleveland 14, Ohio, 2108 Payne Ave Westfield, N. J. (Newark Area), 


Cleveland 16, Ohio, 19035 Det: : 1Ol Central Ave 


Rocky River Toronto 14, Ont., 
Dayton 2, Ohio, | 34 ) { ) A.A. Andersen & Co 
Detroit 1, Mich., 44612 W iward Ave 20 Algie Ave 


St. Lovis 17, Mo., 1500 Big Bend Bivd 


Tonawanda, N. Y., 310 Wheeler St 


Call the Spaulding man at the Branch Office nearest 
you for Spaulding materials fabricated to your 
precise requirements. Spauiding products (they're 
listed below) find application in almost every field of 
manufacture. Use these versatile materiais anc parts 
carefully fabricated in our plant, for greater effi- 
clency for your products without extra cost, or; the 
same or a better job at lower cost. 


The Properties of Spauiding Materiais include 
mechanical strength, extremely light weight, durability, chemical 
excellent mach 1g qualitie arcre sfance rionizing 


low /oss e/ect isu/a 


WE MAKE AND FAGRICATE 
VULCANIZED FIBRE In sheets, rods, tubes and 


fabricated parts 

ARMITE Thin Insulation (Fish Paper n sheets 
rolls, coils and fabricated parts 

SPAULDITE (Laminated Thermosetting Plastic) ir 
sheets, rods, tubes and fabricated parts 

SPAULDO. Motor Insulation in sheets, rolls, co 
slot ce ind other fabricated parts 

SPAULDING FIBRE BOARD. In sheets and fabricated 
P 

SPAULDING T BOARD: A superior Transformer 
Board in sheets and fabricated parts 

MATERIALS HANDLING EQUIPMENT. Factory Trucks 
Boxe Barrels, Trays, ete 

SPAULDING FABRICATING FACILITIES, Spauldir 


ties for these products are 


me) 
world over You car tave time 


letting us do your fabricatior 


f 


9bs without! 


Spaulding Fibre Company, inc., 310 Wheeler Street, Tonawanda, N.Y. 
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SCRUGGS 
MOTOR 


with Permanently 
Sealed-in 
Lubrication 


Model 1075 can be mounted 
from front or rear and has 
special hub features for posi 


tively locating driven member 


0 


SCRUGGS 2-POLE SHADED POLE 
UNIT BEARING MOTOR MODEL 1075 


Here’s an exclusive Loyd Scruggs 
design that never needs oiling 
because lubrication is sealed in per- 
manently. It’s built for long life and 
economical service with such out- 


standing design features as: 


% Circulating oil system 


& Specially heat treated and precision 
ground shaft 


% Special lubricant compatible with 
shaft and bearing materials 


% Ultra-quiet operation 


*% Dynamically balanced rotor 
(optional) 


% Molded bakelite coil bobbin 
%& Odorless materials (optional) 


*% Metal parts protected against 
corrosion 


% Varnish impregnated coil 


Like all special Scruggs motors, the 
model 1075 is priced no greater than 
conventional designs. Whatever your 
motor needs, send Scruggs your specs 

without obligation a motor will 
be designed to fit them. Write Loyd 
Scruggs Co., Festus, Mo. 


You can stake your reputation on SCRUGGS MOTORS 


my ff 


2 
Cond G COMPANY 


FESTUS, MISSOURI 


than three million cycles of operation 
without failure 
Samples of the relay are ivailable 
with 1000, 500, 200, and 50-ohm coils 
with 100-mw sensitivity. At present 
is available in quantity from steck with 
2O0000-ohm coil 
De ignated the Neomite thie rela 
Mneasures in x inh 
Applic itions include use in airborne 
trol tem imong others. Klan 


tional Watch Co. Elgin, I 
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UP-RATED RIGHT ANGLE 
GEAR WITHSTANDS 
DESTRUCTION TEST 


The 3 hp Anglgear has been uprated 
to 5 ip as a result of its ability to stand 
up under the punishment of a laborator 

experiment designed to destroy it. Sub 


jected to a LOO per cent overload under 


conditions that equ illed years of normal 
ervice, the 3 hp right angle gear oper 
ited throughout the tests without show 
ing adverse eflects 

The complete line for aviation and 
industrial applications includes both 
1:] and 2:] pears in © | ind 5 hp 
units. Airborne Accessories Corp., Hill 
side, N. J 
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BLOWER WHEEL FOR HIGHER 
SPEEDS IN AIR CONDITIONING 
EQUIPMENT 


Designed for continuing need — for 
higher speed blower wheel in air con 
ditioning equipment the Preslock 
Model AISA wheel operates at a maxi 
mum of 1500 rpm against a= stati 
pressure of 2-3 in. Limit of a previou 
wheel wa 1000 rpm at a maximum 
static pre ure of | in. This give in 
idditional 50 per cent increase in rpm 
within the ime previous dimen 

ipproximately the same cost 

of the design how how 
omplished. The new 
er disk design reduce 


ind = thu icreast 


DECEMBET 





Power and Precision—in a Package 


General Electric D-c Drives Supply Power and Close Control for New Lathe 


Machining 200-ton workpieces at closely diameter and weighing 200 ton i e of speed 


ig pr 
reg ilated speeds over a wide 1 ing¢ ome neavi ind most powerful I 


f p 
lemands precise control. To obtai lathes ever built in America { et 

it this giant lathe relies on d- OWE! Versatile D-c Power 

supplied by General Electric 5} i compact Speed Var 

Variators. 

Combining Power and Precision, it can 


handle job feet long, 12 feet 


Id 

? 
W b t 
Dire Current Motor and Generator 
Department, General Electric Company, 
Erie, Pennsylvania. 


GENERAL @ ELECTRIC 





37, Reader inquiry $ 
preceding back cover 


/ TWO-DOOR PANEL 
[V/V/V enctosures 
| = of 


t 


itahize 


hele 


cores 


mil tape ound cores f 
former reactor and filter 
ious particularl recom 

nded tor 400-cycle application 
ux densiti ot OOO gau 
higher I he mil is ce 
goed for GO-cycl apy lation 
All T&S tape-wound cores are 
mageetically inspected at a flux 
isnty of OOO gau Magneti 
pection at other densit will 
imacte on request i pur 
Besides complete assurance of 
ility and specificati contorm or floor mounting and ditta e bolt 
L&S offers its highl qualified nterior includin the removalole 
Rinecring assistance based on ; ; ounted on stud elded spac 


mint hole i fi head wit 
ore than 5O years experience i sa 


enamel and the exterior 
magnets materials industr at \}) paint i ipplie 
d surface, Hoflina 
mst SUITE? oe mp (oh Mins 
applic. 


nM Ip you select 


No 38. Reader Inquiry § 


fing back 


TEXTURE COATED STEEL 


n magnetic moterials \ ed ‘ ed | 


dT ke 
SKINNER, Inc. 


1114 E. 23rd St., indianapolis 7, Ind 


41 


custom made 
thermoplastic 
EXTRUSIONS 


made to your specifications in any 
on 10 thermoplastics” ranging 

me ee 
strips, shapes; curved, cored or 

el else tO a eal 

of colors and finishes 


a MR ea ee 
modern research, development and 
Tet a eat hd 

ee ed ed 
responsibility is to aid you in your 
Tit Me Melee ee 


Write TODAY for your free 
brochure on Extruded Plastics 


ANCHOR 
PLASTICS 


COMPANY. INC. 48CHOsg 
36-36 36th Street 


ee els a 
° ‘ 
RODS + TUBES + SHAPES ¢s ahd 


MOULDINGS + FABRICATED PARTS 


* 
J 
r 
sd 
v 

a 

/ 





Better molded composition-element 
potentiometers by CLAROSTAT 


2-watt molded composition-element potentiometers meet- 
ing MIL-R-94A specifications. Totally enclosed against 
moisture and dust. High stability under extreme climatic 
and operational conditions. Stainless steel shaft. Gold 
plated terminals. Completely non-ferrous construction 
Wiper assembly of one-piece construction 


carbon contact results in very low noise. 1’ 
Ye” deep 


Carbon-to 


6” diameter; 
Available from 50 ohms to 10 megohms. In 


various shaft and bushing designs; shaft and mounting 
seals; with switch; in dual or dual-concentric units 


Write for complete technical information 


CONTROLS AND RESISTORS 
CLAROSTAT Mfg. Co., Inc., Dover, New Hamp: re 

In Canada: Canadian Marconi Ce Ltd Toronte 17, Ont 
Manufact ed under ticense in 


Great Britain by A. B. Metal fF 
ondon W.!. ( nee 


Stratton St t naires 


for British Commonwealth except Canada 





luggage ippliances radio-ty 

cabinets and other devices 

The lexkote process is basically 
simple in adhesive ts ipplied to the 
metal and heated to high temperatures 
After cooling. a film of liquid vinyl is 
ipplied in) thickne from 0.002 to 
0.020 in. The material is then brought 

gh temperature again, and em 

Doss Rapid cooling follows to main 
tain maximum pattern definition 

Coiled metal which can be processe 
into either sheet or strip 1s used 

Ihe material is said to have high 
electrical resistance and is not affected 
by atmospheric conditions of heat and 
humidity. It can be deep drawn, roll 
formed, punched and undergo othe 
pressing-stamping operations without 
damage The bonderized coating is 
practically an integral part of the metal 
to which it i joined. Sun Steel Co 
1702 W. 74th St.. Chicago 36, Il 
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SHAFT-MOUNTED CONTROL 
GEARMOTOR 


Le signed lo provide remote ind auto 

matic control for variable speed drive 

valves, pumps, feeders and other ma 
chine halt-mounted gearmotor the 
Jordan Shaftrol mounts easily on 
shafts from '4 in. to 7 in. diam. Both 

CREATES rT Spring a the housing and cover made of alumi 
num. The unit is furnished with a 
torque arm or torque plate with resilient 
mounting that absorbs any runout that 

This is an Accurate Spring! It’s may be present in the shaft to be con 

trolled 

When used on ri ing stem valve the 
STU aL eae) a LO torque plate 


different than the rest, because it’s 


I equipped with linear 
} 


ings to allow axial movement. The 


It has been created by Accurate’s bu 
t unit can be installed in place ol tand 
skilled craftsmen who approach all 
eet ae eels) (ati Mu siete aioe aie o 
. and imagination. 
When YOU need the best of springs, 
held to the closest tolerances and 
manufactured at the lowest cost — 


YOU need Accurate! 


ALARA RRA ALA RD) hh! 
» 


OE ren 
c 7 


the many ratio 


ACCURATE SPRING MANUFACTURING COMPANY SPRINGS 


817 West Lake Street + Chicago 24, Illinois WIRE FORMS 
STAMPINGS 





Exposed to 200°C for 100 hours, sample of 

glass cloth coated with Class A varnish (A) 

has completely carbonized (A‘). Similar sam- 

ple coated with new Isonel varnish (B), shows 4 

no effect after 1600 hours (B’) REY ; 
; e 


New Schenectady Varnish Has 2 to 8 
Times Heat Life of Class A Varnishes 


ISONEL” VARNISH MAKES COMPLETE CLASS B SYSTEM POSSIBLE 


Now you can design motors and transformers whicn Isonel varnish ji leal for high speed motor arma 
will withstand operation at 150°C. In accelerated tures because it completely heat reactive, Coils 
aging tests, Schenectady’s new Isonel varnish has won't loosen and result in creepage failures. It is also 
withstood exposure to 200°C for over 1600 hours compatible with ar vill improve the heat life of 
without failure. This is equivalent to 30 years of equipment using gula nameled magnet wire 
operation at 130°C!! 


AY 
A 


Its use in conjunction with Schenectady’s Isonel Yon-corrosive and ib] nel is handled the same 


wire enamel makes possible smaller, lighter mo as regular varnisl ire it 180-200"°C in a 
tors with the same or higher output ratings little as one ho 


SEND FOR COMPLETE DETAILS 


Synthetic Resins and Varnishes for Industry 


technical data on your 
imnish 


ir representative call 


Position 


VARNISH COMPANY, INC. 
Schenectady, N. Y. 


In Canada, Schenectady Varnish Canada, Ltd., Toronto 16. Ontari 


oe eo ee 





KLEINS 


A Plier to Speed Every Production Job 


Minutes saved on production lines add up to important 
dollars in production time. Klein Pliers help you save 
minutes because there is a size and style suited to every 


job hecause Klein quality means better performance 


L 


213-9NE 


301-6-SCP 


NEW COIL SPRING PLIERS 


Many Klein Pli 


Pocket Tool Guide 4 coil spring 
The spring 1 
Send for this Pocket Tool ne: Spa 


Cruide listing Klein Phers 


ofthe plier 


in Open pos: 
and giving valuable ia of the handle 


Ask your supplier 
Foreign Distributor: International Standard Electric Corp., New York 


"Since 1857" ¥ 


my Cs 


7200 McCORMICK ROAD © CHICAGO 45, ILLINOIS 


with low inrush current. | 
Shaftrols are available iv 

lay sizes. Explosion-proot and 
enclosures ire ivailable The lore 
Co Ine 3235 West Hampton Ave 
Milwaukee 9. Wis 
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MINIATURE RF NOISE 
SUPPRESSION FILTER 


Miniature shock-resistant r-f noise 
suppression filter, style No. AE1047 i- 
hermetically sealed, and unaffected b 
elevated Operating temperatures or ex 


treme shock and vibration. The eight 


KLI S4S67A 
ASTRON 


t 


ection filter contains eleven capacito 
sections, eleven toroids ind two re 
lor 
The light-weight AE1O47 device 
be customed-designed without 
limitations for use in missile porl 
tirborne applications. Astron Co 


55 Grant Ave. East Newark, N. J 
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POTENTIOMETERS 
FOR 100 C SERVICE 


Multiturn. linear and nonlinear pot 
ometers with a new method of ext 
vinding. have an operating tempera 
range trom % to LOO ¢ Line 
may be i low as OOD per cent 


electrical notse output onl 


thove resolution level. Seri 18 
md 1O-turn potentiometer 
maximum diam of 1.82 
capable of withstanding 
mental conditions 

Optional erminal = line 


ervice practical 





NORMAL SIDE 


ASCO the one source for every pgp, i" 


EMERGENCY ELECTRICAL CONTROL 


EMERGENCY SIDE 


[The Aucomauc Switch Company de 
tactures all electromagnetic control equipn 
tandby emergency power installation 
ble ASCO equipment serves hospitals 
levision studios, mines, railroad and subway 4 
ting stations — wherever continuity of ligh 
F MAND START PANE power is a necessity. And ASCO equipment is 


rcicular importance in microwave installati 


and for restaurants and toll booths on new 


CLOSE DIFFERENTIAL RELAY 


Paha ps 
fF j 


Lessee eeeee= 


BATTERY CHARGER 
emia ml kth) 


Available for all classes of load up to 750 volts AC-DC, 
CM TMP UM a et 
power sources when normal power fails or is substantially 
oe Mee MG ee ee eae ee 
CMM MM te mee 
Designed in sizes from 10 to 1000 amperes, ASCO Auto- 
UM ee Ld 
TAC MT td 


ENGINE STARTING PANEL 
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LOAD SIDE 


- — 


' 
REMOTE CONTROL 
SWITCHES 


BULLETIN 920 BULLETIN 911 Automatic Transfer Switches 


Electromagnetic Controls 


Write for Publication 596, “Factors to Consider in 
the Selection of Automatic Transter Switche or for 
detailed information on these and other ASCO prod 
ucts: solenoid valves, contactors, relay olenoid 


complete control panels 





here’s engineering data 


on Sprayed Metal: 
in electrical and 


electronic equipment 


A Metallized zinc provides 


) 


low-cost, efficient 
shielding for components 
f Dictaphone dictating 


machines 


—_—— 


ee 


A Metallized copper on ceramic 
base resistors permits 
soldering of pigtails. Photo 
courtesy Friez instrument 
Division,Bendix Aviation Corp 


<@ i,” of sprayed lead or 
this cast iron x-ray housing 
protects operator from radiation 
Any thickness can be applied 
Photo courtesy Metal Spraying 
Corp., Milwaukee, Wis 


Modern metallizing —sprayed metal—has found many appli- 
cations in the production of electrical and electronic equip- 
ment. Originally metallizing was used to provide a soldering 
base on non-metallic materials in components such as resis- 
tors, capacitors and meter faces. Today, its use has spread to 
applications in shielding, the production of other types of 
electrically reflective surfaces and in the replacement of wired 
circuit FREE 


M4 


We have 


describes a wide range of these applications. It also 


prepared a bulletin which illustrates and 


provides engineering data on bond strength on metal 


lic and non-metallic materials 


charac 
tests 
as well as a description of surface preparation and 
Bulletin 120 “Sprayed 


will be sent on request without charge 


conductivity 


teristics, permissible coating thicknesses, circuit 


spraying methods, A copy of 
Metal Coatings 


Metallizing Engineering Co., Inc. 


Westbury, L. I, N. Y. © Great Britain: Chobham near Woking 
SOAR ORAEERAABEAAAeeeeeeeaaaaanaanseaee 
1113 Prospect Avenue 
Westbury, Long Island, New York 
Please send me Bulletin 120 


NAME 


TITLE 
COMPANY 
ADDRESS 


cITy 


terminal connections are welded to a 


single selected turn of wire. Low rota 


tional inertia, rated at 20 gm-cm*, and 
a nonvarying torque of 0.6 oz-in., per- 
mits use of smallest possible servos and 
allows increased servo response. Three 
turn potentiometers are available with 
resistance ranges of from 500 to 75,000 


ohms, while 10-turn 


potentiometers in 
the 18-100 series range from 500 to 
200,000 ohms. Both the 3 and 10-turn 
potentiometers in the 18-100 series are 
available in a wide range of nonlinear 
functions. Electromath Corp., 190 Henry 
St.. Stamford 
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Conn. 


SUBMINIATURE TWIN 
TRIODE 


Designed especially for d-c amplifier 
and = computer 
CK6832 


unusually low 


applic ations ly pe 


subminiature twin triode has 


microphonics and grid 
current. In addition, this new type 1s 


controlled for balance between the 


two sections stability with 


including 
time, shock and variation in 
CK6832 is 


miniature type 


heater 
electrically 

CK5755 
Manufacturing Co > 
Newton » Mass 
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voltage The 
similar to 
Raytheon 
Chapel St 


GENERAL-PURPOSE 
INDUSTRIAL THERMOSTAT 


Useful at 


general-purpose industrial thermostat is 


temperatures up to (00 | 


designed tor such equipment as deep 


fat fryers, coffee urns, ovens, sterilizers 


water and oil heater metal 


pl itens 


process ovens, and other units 


Copper bulbs and capillaries up 


plied for applications up to 
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Big News in Stereo Viewers 


Chicago Molded uses phenolic of top dimensional stability 


The new, prestige-building 

Realist Stereo Viewer 

at the left is now being 

offered by the David White 

Company of Milwaukee, Wisconsin 

It features: optional power for illumination — either 

from a light socket or battery; knob-easy brightness 

control; a new focusing adjuster; a thumb wheel inter- 

ocular adjuster that permits each viewer to set the 
proper distance between eyes. 

The viewer is making big news in plastics, too! 
The eleven parts you see above are all custom molded 
For top dimensional stability so vital in precision 
optical equipment, Chicago Molded has used an im 
proved, compression molded phenolic that is highly 


impact resistant. For sales appeal and quick product 


READE NOLIRY SERVICE CARDS, PRECEDING BAS 


identification six parts are a sprightly green polysty 


rene. For production economy, all six have been injec 
tion molded at one time in a six-cavity mold 
Whatever your new product needs, you'll find it 
pays to ¢ all in Chicago Molded. CMPC engineers keep 
to he Ip 


co tly 


you make 


Thats why 


abreast of developm« nts in plastics 
saleable, yet less 


60% of our business 


your product more 


comes from firms weve served 
for ower 15 years 

Write today for a fre 
vress, Chicago Molded 


to-date deve lopme nts 


ubse ription to Plastics Pro 
; data packed magazine on up 


in plastic S. 


CHICAGO MOLDED PRODUCTS CORP. 


1024 North Kolmar Avenue, Chicago 51, Illinois 





HOW THERMISTORS CAN HELP YOU 


Measuring Low 


gaseous Pressures 
with 
GLENNITE” Thermistors 


A GLENNITE bead thermistor can now be adapted by simple 


circuitry into a precise manometer capable of measuring pressures 


from 50 to 2000 microns. Lincoln Laboratory of M.I.T. recently 


used such a system based on the principle that thermistor 


dissipation varies with the conductivity of surrounding gases 


In the circuit shown above the self-heated thermistor is 


differentially cooled by the changing of the gas pressurs 
n the system This action cause an imbalance in the 


wheatstone bridge circu The information can be cor 


related to determine gaseous pressure w th an accurac y 


over the entire range fron 


For a more detailed explanation of th thern 


istor application write to Thermistor D 


for 


ision 
your personal copy of “Rapid, Precise 
Measurements of Krypton Adsorptior 

and the Surface Area of Course 
Particles” by Dr Arthur Roser berg 


of Lincoln Laboratory 


Trermistor Division 


ulton Industries, Inc. 


METUCHEN. NEW JERSEY 


and steel bulbs and capillaries for use 
up to 700 F. Standard bulb diameters 
are *, in. and 6 in.: capillary lengths 
ire available up to 180 in 

Switching mechanism of the unit is 
double-pole, single-throw. snap-action 
normally closed or normally open. for 
i-c operation. Thermostats can also be 
ordered for d-c operation 

Case styles include both knob and 
crewdriver adjustment ty pes depend 
ng on temperature range required 
General Klectric Co. Schenectad 5 
N. } 
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COMPACT A-C MOTOR 
CAPACITORS IN REC 
TANGULAR CASES 


Large selection of ratings for a-c appli 
cations, as well as small case sizes tor 
ratings in this style of capacitor. are 
main features of Type KGN rectangular 
fabricated-case units. The KGN series 
is available at 236, 330, 440 and 660 
volts ac, 60° cycles, in capacitance 
ranges from 1.0 to 6.0 mf. depending 
on voltage 

Capacitors permit practical reduc 
tions in size and weight of a-c equip 
ment Applic ations include motor-run 
ning in split-phase capacitor motor 
circuits such as in air conditioning 


refrigeration equipment, fans, blowers 
business machines, military equipment 
also fluorescent lamp ballast applica 
tions and many general purpose a-« 
Uses 

Other notable features are: sate op 
eration with use of noninflammable 
nonexplosive Dykanol  impregnants 
availability of Dykanol J low-tempera 
ture impregnant for maintenance of 
capacitance down to W)C: and such 
excellent electrical characteristics as 
low power factor high insulation re 
sistance and high voltage breakdown 

Construction and treatment features 
ire multilayer capacitor windings and 
extended-cycle impregnation to further 
wssure maximum dielectric strength and 
optimum voltage breakdown character 
istics: also compression-sealed terminal 
bushings, fully leakproof 

Py pe KGN cases are terne plate 


(lead-coated steel). hermetically sealed 


+ CErMBET 





another basic reason 


why industry prefers 


OHMITE 


COMPONENTS 


better quality 
through more advanced 
research and testing! 


Behind every Ohmite component is a 
bulwark of advanced research and 
testing laboratories. These laboratories 
use the finest scientific instruments and 
equipment. Here Ohmite products 

are tested and retested under the 

most grueling conditions to detect possi- 
ble sources of trouble. And these same 
laboratories are used for the develop- 
ment of new materials, new processes, 
and new designs... to build reliability 
into Ohmite products that set new 
standards for long life and 


trouble-free performance. 


High temperature globar fur- 
nace; muffle furnace for enamel 
testing; hydrogen atmosphere 
sintering furnace. 


Microscopic and_ petrographic 
equipment used in Ohmite lab 
oratories for optical examina- 
tion of materials and products. 


Instruments shown above are 
used to check and standardize 
the many pieces of Ohmite elec 
trical test equipment. 


Humidity chambers using pro- 
gram -controlled cycles; here 
Ohmite products are tested un- 
der a wide range of temperature 
and humidity conditions. 


Microscopic analysis of struc 
ture using metallograph, Ther- 
mal expansion of ceramics and 
vitreous enamels can be deter- 
mined with interferometer 
equipment, 


This power panel provides AC 
or DC in a wide range of cur- 
rents, voltages, and frequencies 
-»- permits testing Ohmite prod 
ucts under operating conditions. 


X-ray Diffractometer and X-ray Fluorescence Spectrometer make possible 
the determination of crystal structure, as well as elemental composition of 
materials and products by means of X rays, 





close-control RHEOSTATS 


. . ene All-ceramic and metal, close-control rheostats for 
unsurpassed dependability and smoothness of operation. 
UJ re ld | | y Ten stock sizes, 25 to 1,000 watts. 


wire-wound RESISTORS 


° A wide range of dependable, fixed, adjustable, tapped, 
and noninductive power wire-wound resistors. Also 

a wide range of precision resistors. 

general-purpose RELAYS 


« 
65 Types in four stock models. Good delivery on made-to-order 
WI relays. Contact current ratings up to 25 amps, AC or DC. 
Wide variety of contact arrangements. Hermetically sealed 
or dust-protective enclosures available. 


” high 
igh-current TAP SWITCHES 
Five compact models, up to 100 amperes, AC, up to 12 
taps. All-ceramic and metal construction. Silver-to- 
silver contacts, with self-cleaning rotor contact. 


COMPONENTS radio-frequency CHOKES 


Single layer R.F. plate chokes and power line chokes 
on steatite or plastic cores. Protected by a special 
moisture-resistant coating. 


REMSTORS 


Y e 
Ny 
\ a 


for Catalog and 
Engineering Manval. 


cents WARN OcKeltwith OH MITE 


RHEOSTATS + RESISTORS + RELAYS * TAP SWITCHES * TANTALUM CAPACITORS 


OHMITE MANUFACTURING COMPANY e« 3613 Howard Street, Skokie, Illinois 

































at seam and covers to prevent impreg- 
nant leakage or absorption of moisture 
or other contaminants. 

Three standard terminal assemblies 
are available, offering several combi 
nations of lug styles with insulator 
cups or flat insulating washers. Solder- 





less “quick connect” terminals in , a 
single and double blade types to match Chosen by Times Facsimile Corp. 
all standard female connectors are ° 
available. Cornell-Dubilier Electric to power Weather-Fax automatic map and chart recorder 
Corp., South Plainfield, N. J. a 
Circle No. 45, Reader Inquiry Service Cards Twenty-four hours a day, over a 22,000 mile network, Weather-Fax 
preceding back cover facsimile recording machines automatically reproduce weather 
maps, charts, drawings, other pictorial data. To do this, each 


. Weather-Fax drive system is synchronized with Weather Central 
/ashington, D. C. Power to drive the recording stylus mecha 
FLUSH MOUNTING, SELF- in Washington, B nec 
ee ete TS nism in the recording unit is supplied by a Barber-Colman KY AB 
: U unidirectional motor. Reasons for choosing this motor as reported 


by Weather-Fax makers are: “It pro 
vides more power for its size than 
other types; has low inertia and 

high starting torque, the latter 

an important advantage in this 
particular application. Reliabil 
ity was another factor in its se 
lection.” 


Miniature clinch nut combining flush 
mounting and self-locking features is 
designated Series K7000. The clinch 
nuts effect weight savings, resist tem 















peratures up to 550 deg, and are said to 
meet AN-N-10 full strength require- 
ments. The Kaynar Co., Kaylock Div., 
Box 2001, Terminal Annex, Los An 
veles 54, Calif. 
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ACTIVATED ROSIN CORE 
SOLDER 


\ctivated rosin core solder, designated 





RTS 300, has excellent noncorrosive 


characteristics and minimum odor 





Spread is said to be 30° per cent 
vreater than with most conventional 

rosin core solders 
The activating chemicals used in RTS 


{00 solder are not toxie to the touch 













or to the respiratory tract. The solder 
. fluxes quickly and pierces oxide film 





ind corrosion products on the parts to 






the complete line of Barber-Colman motors includes uni 










directional, synchronous, and reversible motors — up to 1/20 hp 
With and without reduction gearing open or en nasa 
closed types. Expert engineering service available to ~ 
help you get the exact motor for your application % 
Write today for free copy of Catalog F-4271-6 el, 





Barber-Colman Company 


DEPT. L, 1203 ROCK STREET, ROCKFORD, ILLINOIS 








Small Motors .Automatic Controls «industrial Instruments.Aircraft Controls.Air Distribution Products 


Overdoors and Operators «Molded Products «Metal Cutting Tools «Machine Tools. Textile Machinery 
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|OALOHM.... ministune but mighty! 


announces the new “MIL-E-TRIZED” 


A10-W-TRIMMER 
POTENTIOMETER 


Wire Wound 
High Temperature 
Humidity Proof—Ruggedized 


eet increased demands of MII pecifications DAI 


er potentiometer provides precision adjustment 


ircuits under extreme environmental conditions 
r has an extended winding surface and assures 


without sacrificing sub-miniature design 


* Unique new satety clutch prevents damage trom over-excursion of the trimmer 
odjusiment screw 


Holds set resistance valves—internal units have nearly identical coefficients of ex 
ponsor 


Housing has heat resistonce of 200 C continuous 


Resistance values 10 ohms to 50,000 ohms; tolerance 5% standard, power rating 
8 wot! 


Size 220 « 312 « | 250; weight 2.25 grams 


Write for Bulletin R 


DALE PRODUCTS, INC. ‘p01, Dent: Pon-Mor Con 


Phone 2139 1270 Broadway, New York 1, 


1306 28th Ave., Columbus, Nebraska, U.S.A, Sigcaa Micee aber terse 


CcOTO-COIL 


makes 


the KY team 


The designing of electro- 
magnetic relays for custom 
installations calls for a com- 
bination of highly specialized 
knowledge. Some of the lead- 
ing relay manufacturers know 
they can count on Coto-Coil 
to provide the exact coil for the 
job in the quantity they need. 

Don’t waste time trying to 
solve your own coil problems. 
Let Coto-Coil’s 40 years of 
“know-how” do it for you. 


Send details to 
COTO-COIL CO., Ine. 


63 Pavilion Avenue 
Providence 5, Rhode Island 


eCciss 
e* O% 


Coto ~: Coils 


be soldered in less time than conver 
tional solders 

The solder can be stored for ex 
tended periods without losing its sta 
bility. It will be just as active afte 
standing as when used immediately 

Stocked are ““e and ™%4o0 lead-ti 
combinations of RTS 300° solder in 
common 0.062 diam wire. Other con 
binations and gages can be quickly 
shipped on request RTS 300 solder 
comes in 1, 5, and 20 lb quantities on 
metal spools. Federated Metals, Div. of 
American Smelting and Refining Ci 
120 Broadway New York 5. N. ¥ 
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ILLUMINATED JACK PANEL 
WITH INDIRECT LIGHTING 


Iiuminated jack panel for use on 
equipment in such darkened areas as 
television and radar control rooms, ha- 
circuit’ designations legible in total 
darkness. The designations may be 


printed on any translucent material 


such as tracing paper. Ulumination 
provided by standard miniature lamps 
may he regulated by a simple 
rheostat. The space which may be 
utilized for designations is almost 
double that of conventional panels 
allowing up to three lines of large 
easily read type. Spacing is suitable 
for single or double plug patch cords 
Standard relay rack mounting is pro 
vided. Holland Electronics, 2133 Cen 
tral Drive South, East Meadow, L. | 
N. ¥ 
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PHENOLIC MOLDING 
COMPOUND HAS HIGH 
ARC RESISTANCE 


Development of a phenolic molding 
compound combining excellent dimen 
sional stability with high arc resistance 
and good impact strength make avail 
able molding materials formulated spe 
cifically for use in heavy-duty electrical 
control parts and wiring devices 
The compound, Resinox 2200 Black 

is also useful for the manufacture of 
parts requiring markedly superior di 
mensional stability during severe tem 
perature cycling, improved impact 
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New Micarta silicone-glass insulation 
boosts hp rating 50 to 75%! 


With MicarTa silicone-glass insulation, hp ratings can be increased 
50 to 75% over Class A and Class B motors without exceeding the 
temperatures of Class H insulation. 


Here's why: 
e ability to withstand high or overload temperatures because of 
greater heat-resistant qualities 
e@ better dielectric strength at high temperatures and in humid 
atmospheres 


In addition, MICARTA silicone-glass tape can actually reduce size and 
weight of motors up to 50% over conventional material. If you're 
designing a smaller unit, you'll want to put this space saver to work. 


In the MICARTA line you'll find a new bias glass silicone rubber 
tape with good tensile and tear strength, good abrasive resistance, 
and minimum deformation after elongation. Other combinations of 
silicone, rubber, and glass offer the same advantages for a variety 
of applications. J-06630 


For complete 
technical information 


mallthis coupon 


Westinghouse Electric Corporation 
MICARTA Division, Trafford, Pennsylvania 


Please send complete technical data on MICARTA 
silicone- glass insulation 


Name Title 
Company 
Street 


City 


WATCH WESTINGHOUSE WHERE B134 THINGS ARE HAPPENING TOoaAY! 
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CLASS H 
ELECTRICAL SLEEVING 
THAT 
LAUGHS AT BENDS 


lorture-test some sampl lengths of BH “L151” Silicon 
Rubber Fiberglas Sleevings for electrical insulation. Put them 


hrough a variety of bends and twists. Use them to cover bumps 
terminals and soldered joints. Then check the insulating protec 
tion and absence of fray of BH “1151” even under that kind 
ol s<¢ and abuse. Prove to yourself its ibility to give complete 
protection to our prod t nder the most strenuous 
onditions 

for circuit tracing and 

lardize on BH “1 

color Pracer 


| { i 


ethod. BH 
on sp 
wires trom 


ree Prod tion 


ACTURING Co, 1212 Barclay Street 


TELEPHONE: CONSHOHOCK! 


BENTLEY, HARRI: ff . i, : 
Shey OU. 


SLZEVINGS 


DECEMBE! 





strength and resistance to surtace 
ircing 

Other features of the material include 
low moisture absorption, improved heat 
resistance, good moldability, excellent 
finish, performability and adaptability 
to automatic molding. Plastics Div 
Monsanto Chemical Co., Springfield 


Mass 
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RACK PANEL OSCILLOSCOPE 


Rack panel oscilloscope provides the 
equivalent of a 5 in. diam viewing tube 
on its 3% in. sq cathode-ray tube. 
Overall size of the instrument is 5.25 
in. high, 19 in. wide, 11.375 in. deep; 
weight, approximately 22 Ib. 

The scope while designed for rack 
mounting is also available with case for 


portable use. Printed circuits are used 
throughout. The CRT is type 41 HAP] 
square face plate 

Power requirements — of Model 
K-10-R 115 volts, a-« 60-4000 cycles 

10 per cent. Sensitivity is 0.028 volt 
per-in 

The linear sweep time base is 2 eps 
to 30 ke., external capacitor position 
lor slower sweeps. Time duration of 
driven weep, O.o-sec to 345) microses 
Kleetronic Tube Corp., 1200 East Mer 
i rid I ifie Philade Iphia Pa 
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SMALL VARIABLE- 
FREQUENCY BLOWER MOTOR 


Compact single-phase 4-pole variable 
frequen blower motor has a= fairly 
constant speed over a wide trequene 
range through the use of 2 small ex 
ternal « apacitlors 

With a 2 in, blade fan, frequencies 
between 400-1800 cps, speed is between 


7800-11,000 rpm. With a 3 in. blade 


2007 Max 


READER INQUIRY SERVICE CARDS. PHECE DING 


RELY on Gl... 


for smooth, effortless performance, just 
one of the reasons why manufacturers 


SPECIFY GI FRACTIONAL HP MOTORS 


. 
° 
° 
° i 

. B For really smooth, silent operation, Gl 
fractional hp motors have no equal that’s 


MODEL B why original equipment manufac turers have 

4 pole, 4-coil shaded 

ole §=6AC Inductio 
Type 


eeeeeeeeeeeeee 


wd 


been relying on GI 1/40 hp to 1/1100 hp 
motors for over 25 years. Leading manufac 
turers have proved to themselves that Gi 
motors are unexcelled in the industry. They 
appreciate General Industries free design 


consultation service and prompt deliveries 
MODEL A 


haded ; 
AC Induct Ty 


too. When you have a fractional hp require 


ment, you'll find that your best bet is to 


RELY on GI! 


eeeeeeeeoeoe eo eee 


Write for corn plete spec ifications and quar 


tity-price quotation: 


eeeeeeee ee ee eee eeeeeeeaseeee 
; 


MODEL E 


4-pole, shaded pole 


AC Induction Type 


MODEL D 
4- pole, 4-coil shaded 
pole AC Inductior 
Type 


MODEL 
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Torque as low as 0.003 ounce inches achieved by Giannini in 
MICROTORQUE* and MINITORQUE® Precision Potentiometers 


For extremely sensitive instrument applications where minimum 
torque is essential, specify Giannini Microtorque and Minitorque 
precision potentiometers. Highly reliable performance under the most 
rugged operating conditions is assured by Giannini's care for detail 
and production crafting 

By using sapphire jewel bearings... and precision ball bearings in 
certain Minitorque models, these | inch diameter instruments effect 
an unesually low coefficient of friction 

Available in 12 standard linear wiring types, the potentiometer 
output can, on special order, be designed to perform to a wide range 
of natural or empirical functions. All models employ non-corrosive 
precious metal windings and contacts thereby permitting light 
brush pressures and ensuring long noise-free life 

Dependability, reliability, and ten years proven application success 
are your benefits, when you use Giannini Microtorque and Mini 
torque potentiometers — precision instruments “crafted with care 

For additional information, please write for Bulletins 85111 and 85151 


SPECIFICATIONS 


Torque 0.003 to 0.008 oz. in. depending on resistance and wiring 
type. (Sleeve bushing Minitorque 0.025 oz. in.) 


Resistance Range 100 to 100,000 ohms 


a“ 
Linearity +0.5% (* 0.25% on special order) ae 
Power Rating 1.63 watts @ 25 C 
Shaft Diameter Microtorque, 0.031 in., 


Minitorque, 0.125 in. 


G. M. GIANNINI @ CO. INC., 916 EAST GREEN STREET, PASADENA, CALIFORNIA 





fan, frequencies between 300-1000 cps, 
speed is between 4400-5200 rpm. Exci- 
tation is 115 volts, operating ambient 
temperatures range 54 to 70 C. The 
motor can be made to withstand higher 
temperatures if required. Housing and 
bearings are stainless steel, laminations 
No. 4750 steel; lead wires use Teflon. 
Maximum length: 2.015 in., outer diam 
eter is 1.046 in. Weight is 5 oz. Type 
11-A-8223-01 is designed to run a fan 
which cools electronic and other equip 
ment. John Oster Manufacturing Co., 
Avionic Div.. 1 Main St., Racine, Wis 
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STANDARD HAND WHEELS 
MADE BY ZINC ALLOY 
DIECASTING PROCESS 


Series of standard hand wheels, winch 
wheels and steering wheels are de 
signed primarily for appliance, power 
tool and other electronic equipment 
They are available from stock in the 


following sizes: 1 in. O.D., 1% in 
O.D.. 1% in. O.D. and 15% in. O.D 

Frunion pins, hub lengths, hub diam 
eters, hole diameters and shapes can be 
varied to suit particular applications 

The wheels are solid, one-piece single 
units that will not come apart or loosen 
When produced, they are ready for 
immediate use or commercial plating 

The zine alloy diecast wheels are 
attractively designed and customers’ 
trademarks can be incorporated on 
quantity permitting. Gries Reproducer 
Corp Woo Beechwood Ave.. New Ro 
chelle, N.Y 
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GLASS-TO-STEEL TERMINALS 
ARE SHOCK-RESISTANT 


New ylass to-steel terminals, for appli 
cation in’ electronics equipment are 
based on company’s new formula V-24 
glass. The headers are made with solid 
ylass interfusion between glass and 
electrodes plus controlled compression 
thus offering greater resistance to 
vibration and mechanical and heat 
~ have k 

Four different base designs are avail 


ible, One to 21 electrode pins may be 
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Installation of Leesona No. 107 Coil Winders at Ford Motor Company's Ypsilanti, Michigan, plant. New Paper 
Miss Detector enables operator to tend two machines. 


Now FORD Motor Co. winds ignition coils 
on Leesona No. 107 winders 


Machines stop paper to curl and miss an insert. Ordi three machines. 


automatically if there’s a 
paper miss... one operator 


tends two machines... 


[hese Leesona No. 107 Coil Winders, 
equipped with the new Paper Miss 
Detector, make quantity production 
of high-quality stick-wound coils vir- 
tually foolproof. 


narily, if there’s a paper miss, and the 
machine is unattended, it continues 
to wind. Result . . . a worthless stick 
plus money wasted in wire and time 
So an operator must be in constant at 
tendance on each machine. 

The new Leesona Paper Miss De 
tector cures this... by automatically 
stopping the machine. Thus, constant 
machine attendance is unnecessary. 


¢ Operator’s coil production in- 


creases. 


« Rejection rate is reduced .. . when 
the machine stops at a paper miss 
the operator re-inserts the paper, 
tarts the machine which continues 
to wind an excellent stick of coils. 


for the full story on Leesona No. 
107 Coil Winders, and other helpful 


information write or get in touch with 


Humidity changes can cause the Universal. 


¢ One operator can handle two or 


UNIVERSAL WINDING COMPANY 


BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 312 


Western Representatives 


W. J. WESTAWAY & COMPANY, LIMITED, Montreal & Hamilton, Canada 
Canadian Representatives 


FOR WINDING COILS 
IN QUANTITY...ACCURATELY 
. AUTOMATICALLY ...USE 
UNIVERSAL WINDING MACHINES 


UNIVERSAL WINDING COMPANY, 9 South Clinton Street, Chicago, Minois 


UNIVERSAL WINDING COMPANY, 1500 Walnut Street, Philadelphia, Pennsylvania 


| 
| 
| 
| 
| 
E. G. PAULES & COMPANY, 1762 West Vernon Avenue, Los Angeles, California 
| 
| 
| 
| 
| 
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Now from Reynolds... 
TWO ALUMINUM 


This 10KVA dry-type transformer wound with Anodized Ce CMe meer a a 
Strip saved approximately 50% in conductor costs. and mechanical joint wound on magnetic.core 
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OVERALL SPACE FACTOR- 


ip to BO% of window opening 


NSUL ATION 
BETWEEN WINDINGS 
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STRIP CONDUCTORS 


@ Here are New Design Possibilities for Coils and 


Transformers 


® Here are Savings in Material Costs up to 50%... 
Less Weight... Simplified Production 


Both types of Reynolds Aluminum Strip Conductor 
offer exceptional advantages over copper wire in the 
field of electromagnetic design: Increased electrical per 


jormance because of lower average operating tempera 


tures and better heat dissipation. Lower costs because 


of light weight and simplified winding techniques that 
result in lower labor winding costs. Better availability 
because aluminum has a brighter future from a supply 
tandpoint. In fact, many forward looking manufac 
turers have already converted to aluminum as a con 
ductor, and this conversion now, can mean less cost 


less confusion and better stability to meet future demand 


Reynolds 


Interleaved Strip Conductor i: integrally 
wound with a thin layer of interleaving material that 
SeTVeS 


as the insulation. It gives 


compactne to coil 


ind reduces voids and insulation thickne ‘There are 
many economical interleaving materials available and 
manufacturers can select those best suited to thei 
particular requirements. ‘There are also several different 
joining methods that can be used for the application 
of aluminum strip in winding electromagnetic coil 

Reynolds Anodized Strip Conductor is normally re« 
ommended for application in the heavier gauges .006 
and up where high temperature operation is important 
whereas Interleaved Conductor utilizes the lighter 
gauges at more conventional operating conditions. With 
Anodized Strip Conductor aluminum is both an efficient 


conductor and an effective insulator. Through anodiz 


INOUIKY I PRECEDING BAC 


ing, the aluminum oxide film can be deepened sufficiently 


for insulation in many electrical applications 


It will pay you to investigate the possibiliiies of 


Reynolds Aluminum Strip Conductors— production 


quantities are available now. Reynolds engineers will 
assist manufacturers who are considering the applica 


tion of Strip Conductor to their products. For technical 


assistance and sample or for copies of our new “Inter 
brochure call the Reynolds 


Aluminum” in 


leaved Strip Conductor 
Office listed under 
phone directory, or write Reynold 


P.O. Hox 1800-ED. Loui 


your classified tele 


Metal 


(‘ompany 
Kentucl 


The Finest Products 
Made with Aluminum 


PME TLL 


REYNOLDS G23 ALUMINUM 





PNY LY 
AND CORROSION RESISTANT COIL FORMS... 


Resinite coil forms are the economical 
answer to heat and 
Coil 


manufacturers have reported that in 


your moisture 


corrosion resistant problems 
many applications they are proving 
equal or superior to previously used 
and much costlier extruded or molded 
plastic forms 

Resinite coil forms provide the high- 
est resistivity of any resinated or 


phenolic product. They are manufac 
tured by an exclusive process to pro 
vide the optimum in both dielectric and 
mechanical characteristics under the 
most severe operating conditions. In 
addition, ‘Tru'Tork internally threaded 
or embossed forms assure exceedingly 
high torque control of +1 inch ounce 
axial pressure in excess of 25 pounds 

Various grades of Resinite are avail 
able to meet particular requirements 
These include: AC for applications 
where a cellulose acetate covering 1 
desiral le; 104 for severe forming, fabri 
cating and stapling; 8104 for minimiz 
ing effects of electrical property degra 
dation; and ‘Tru’Tork to provide an 
internally threaded or embossed form 
to fit any threaded core — regardless of 


diameter or threads per inch 


Get full facts on Resinite coil 


forms. Write, wire or phone. 


Division of 


, RESINI 


7) 1 \\ 
AWS 


Spectal 


embossed construction elimi- 


nate forque control problem 


CORPORATION 


PRECISION PAPER TUBE COMPANY 


20358 W. CHARLESTON ST 


Representatives Throughou 


CHICAGO 47, ILLINOIS 


fe naaa 


mounted in each base depending on size 
and type. There are six different ele 
trode pin styles. Altegether, there are 
88 types with 37 different pin layout 
in three series 

Insulation 100,000 
megohms and hot tin dipped finish are 
standard features 
PB, 6028 
13, Ohio 
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resistance ot 
Fusite Corp., Dept 


Fernview Ave., Cincinnati 


SELF-ALIGNING HEX NUT 


For fastening involving 


applications 
non-parallel surfaces, line of counter 


bored hexagon locknuts 


self-aligning 
offer cost and weight savings and re 
duce production time by eliminating 
machining. milling, individual selection 
of tapered shims or other preparation 
of forgings presently used to obtai 
the required parallel bolting surfaces 

Type 1.H2395 fastener has a_ base 
with a convex seat which mates with 
an alloy steel concave seat washer. The 
nut tilts ® deg in any direction fron 


centerline to compensate for angular 


misalignment ol fastening 


Manufacture of the 


urlace 
washer base | 
caretully controlled to assure the part 
will withstand the high bursting pre 
ures to which they may be subjected 
lightening the bolt in) the norma 
manner automatically seats the nu 
in the base and adjusts it to the prope: 
angle 


1.H2395 
short on long thread bolts by the incor 


parts are idaptable to either 


poration of a counterbore in the nuts 
In addition to reducing the bolt threa: 
length requirement, the counterbore 
and washer base reduce the possibility 
of threads Performance of 


the self-aligning hex nuts is to AN-N 


in bearing 





Steelmaker to the Electrical Lodust ritie VV ¢ 
earned the hard way by the sweat of researcl 
pioneering development. In this modern world of gauge 
ind instruments, of automation, electronics and atomic: 
the heart of the design 1s so often some silicon steel, hig! 
permeability alloy, or other special electrical material that 
we produce @ When you need a steel to do what ordinary 
steels cannot do—whether electrically or in resisting co 
sion, heat, wear or great stress, call on u t/levhbeny Ludlum 
Steel Corporation Oliver Blde., Pittshurgeh 22, Pa 


STEELMAKERS to the Electrical Industry 


Allegheny Ludlum “=: 


ELectrowic AGE) 
Warehouse stocks of Al Stainless Steels carried by all Ryerson plants 


Meters 
tell the tale 
but 


SPECIAL 
ELECTRICAL 
ALLOYS 


fo the 
work 


———__—— 


Write for “MAGNETIC MATERIALS” 





10 and, or MIL-N-25027 (ASG) specifi- 


° = . 
Loo ing cations lor temperatures up to 550 F. 


Thread sizes currently designed for the 

. Type LH 2395 are 10-32, 44-28 and 

for the right 6-24. Elastic Stop Nut Corporation of 
America, 2330 Vauxhall Rd... Union 


resistor? - 
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SUBMINIATURE SERVO 
MOTOR 


With nominal dimensions of only % 
in. diamx I! in. long (plus shaft ex 
tension) the SM-58 servo motor weighs 
under | oz. Its small size, plus its 
valuable performance characteristics 
make it widely applicable to servo 
mechanisms computers indicating de 


you can find it vices, missile control systems. aircraft 


control systems, and similar equipment. 


in this catalog. 22 Featuring a high torque to inertia 


ratio, the SM-58 operates on 26 volts 


Better Dielectric Quality 
Low Cost 


UNIFORM QUALITY 
FROM 100% VIRGIN 
KRAFT STOCK 


10 eps, with a control voltage range These three grades of fibre board 
are free of metallic particies. Be 
cause of their excellent dielectric, 
we watt out physical and chemical properties, 
put; 0.063 in.-oz stall torque; an 8800 they are widely used to replace 
rpin ne load speed Rotor inertia ts more costly insulating materials 


of 0-26 volts Py pic al characteristics 


include: 2'-watt input; ! 


.along with everything you'll 
yant to know about the com- 
plete standard line of Speer “a 2 a 
Resistor Products specifica- —s me OF-1 : Ambient range is io 
tions, characteristics and - “s a A ig 000 with 
applications: mooth or splined shafts omponent 
PE Sale Ford Instrument Co. Div. of PRESSITE—an absorbent, unsized 
Sperry Rand Corp 41-10 Thomson material of great purity for use 
* Phenolic Coil Forms Ave.. Long Island City 1, N. Y principally in air, oil and askarel 
* tron Coil Forms Circle No 


* Fixed Composition Resistors 


transformers 
55, Reader Inquiry Service Card . 


preceding back cover 
) 2 ¥ i 
Be sure to send for your copy 


ELECTRITE—a high grade board 
today 
: with high tensile and dielectric 
Other Speer Products 
strength. Use a large varie 
for the Electronics Industry am h ed in a large variety 


of punchings and othe sulat- 
anodes © contacts ¢ fixed carbon resistors | E her insulat 


oil forms ¢ discs © brushes ¢ bottery HERMETIC SURFACE-SENSING 
carbon ©¢ graphite plates and rods 


sien eee © ied aac uae MINIATURE THERMOSTAT 


citors ¢ chokes made by Jeffers Electronics Available in commercial quantities is DENSITE—an extremely hard and 


i thermostat that is said to meet au tough board of superior quality 


ing applications 


= Used by many leading manufac 
craft military application 

SPEER RESISTOR DIVISION 
SPEER CARBON COMPANY 


Bradford, Pennsylvania 


. 1 ora of elect é “ ’ - o 
Pilot produc tion unl howed high _—— 7 vical ¢ pepenens & 


replace more costly materials 
tability ind rapid temperature ret 
pronse New design hortens the heat 
path between the mounting surtace 


ind thermal-sensing element thus ce WEST VIRGINIA 
creasing the response time oy W) PULP AND PAPER 
" cent 
r Theies ; COMPANY 
nit ire pre calibrated to specified 
temperature and adjustment screw is Pulp Products Department 


ealed. Strain relief construction pre 230 Park Avenue 


end copy of the Speer Resistor Catalog 
Name 
Tithe 
Company 


Address 


~—_————-———§ =e oe ee = 


ents calibration drift when unit is sub New York 17, N.Y 





Tops in Service 
and Design 


Carol molded plugs 
and cord sets 


Carol molded plugs, made to conform to all Under 
writers specifications and Carol cord sets are the ideal 
companions for modern appliances and power tools 

They’re outstanding in service... made under 
laboratory control, from the highest quality materials. 

They’re outstanding in appearance. . . designed 
to harmonize with today’s electrical products. Shown 
here are four standard plug models. Special designs 
can be produced economically to your specifications. 

All Carol wire and cable products... for elec 
tronics, welding and electrical applications . . . are 
made in one completely integrated plant. All wire 
making operations, from drawing of wire to com 
pounding of insulation are subject to constant 
inspection. For data on the complete line, call Carol 


today or write Dept. KM 


HANDY DISPENSER CARTON 


in which Carol cable is 
shipped facilitates identi 
fication of cable .. . simpli 


fies dispensing from stock 


= CAROL CABLE COMPANY 


Division of the Crescent Company, inc., Pawtucket, Rhode Island 
Serving Industry for more than 30 years 





THE NEW artos AUTOMATIC 


wire-stripping and 
TERMINAL-ATTACHING MACHINE 


Artos TA-20-S 
with guard raised 


Some examples of terminals attached by Artos Machine 


Pa 
4 4% 


P 


This new Artos TA-20-S brings still greater speed and production 
economy to large-quantity users of wire leads with terminals at- 
tached. It automatically performs the following services all in one 
operation 


1. Measures and cuts wire to predetermined lengths. 

2. Strips one or both ends of wire. 

3. Attaches practically any prefabricated terminal in strip 
form, to one end of wire. 

4. Marks finished wire leads with code numbers and 
letters. (Optional attachment not standard part of ma- 
chine.) 


ALL OPERATIONS ARE AUTOMATIC. Machine can be operated by 
unskilled labor. It is easily set up and adjusted for different lengths 
of wire and stripping. Die units for different type terminals simply 
and quickly changed. Production speeds up to 3,000 finished pieces 
per hour. 


ARTOS MACHINES ARE USED by electric appliance, 
automotive, aircraft, electronics and other industries 
that want automation in the production of wire leads 
in quantity. Agents throughout the world. 

Engineering consultation and 


recommendations given with 
out obligation 


WRITE FOR No. 655 on the 
BULLETIN Artos TA-20-S 


2741 South 28th Street Milwaukee 46, Wisconsin 


¢<} 


jected to temperature variation between 
50 and 200 ¢ 

Size: “6 in. wide, ‘16 high exclusive 
of terminals ; in. long. Rating: 5 
amp, 28 volts d-c noninductive load; 5 
amp, 115 volts a-c. George Ulanet Co., 


120 Market St... Newark 5, N. J 
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FLAME-RESISTANT GLASS 
CLOTH TAPE 


Applications of a new flame-resistant, 
high strength glass cloth tape, desig- 
nated Permacel 621, include use for 
identification markings where  flame- 
prooiness is required, and for bundling, 
reinforcing and holding applications 
where strength, abrasion resistance and 
permanency are required 

Average tensile strength of 621 is 
150 Ib-in.; adhesion is 65 oz-in. Average 
elongation of the tape is 5 per cent and 
overall thickness is 8 mils. 

The tape, designed to meet military 
specifications MIL-T-4053A, is com- 
posed of a glass cloth backing and a 
self{-extinguishing rubber base pressure 
sensitive adhesive mass. The backing 
is flameproof and the adhesive will 
extinguish itself when the flame source 
is removed. Grade 621 is available in 
60 yd rolls in assorted widths. Permacel 


Tape Corp., State Highway 25, New 


brunswick, N. J 
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HIGH CURRENT IGNITRON 


Size EF ignitron for resistance welding 
control applications is a mercury pool, 
metal-constructed ignitron capable of 
controlling high peak currents. It is 
water-cooled with an internal cooling 
coil for efhcient cooling. The ignitron 
is designated NL-1054. Ratings for two 
tubes connected in inverse parallel 
Anode volts 250 to 500 at 50 to 60 
cycles; Maximum demand—4800 kva 
with corresponding maximum average 
anode current per tube of 486 amp d- 
Maximum average anode current per 
tube--900 amp d-c with a correspond- 
ing maximum demand of 1600 kva; 


Maximum averaging time—8.9 sec at 


DECEMBER 1956 ELECTRICAL MANUFACTURING 





HERE’S GOOD NEWS 


clout ALLEN-BRADLEY FERRITES! 


Allen-Bradley ferrites have been discovered to be 
superior for deflection component applications in 
television receivers. As a result, the demand has kept 
Allen-Bradley in delivery troubles—a situation that 
has been annoying to both customers and ourselves. 
Therefore, you will be glad to learn that Allen- 
Bradley's production capacity has been consider- 
ably expanded—our shipment problems should be a 
thing of the past. 

Comprehensive tooling for practically every size 
and shape of ferrite core currently being used in 


both black and white and color television receivers, 
makes Allen-Bradley an ideal source for your ferrite 
core requirements 

Use Allen-Bradley Class WO-1 ferrites for deflec- 
tion yoke application and Class WO-3 ferrites for 
flyback transformer applications and enjoy superior 
TV receiver performance 

Uniform dimensions of Allen-Bradley ferrites en- 
able low-cost, efficient assembly. Uniform magnetic 
characteristics eliminate necessity of individual ad- 
justments or compensations 


Allen-Bradley Co., 1309 S. First St., Milwaukee 4, Wis. @ In Canado—Allen-Bradley Canada Limited, Galt, Ont 


RADIO, TV & ELECTRONIC APPLICATIONS 


'OQ0" 


OTHER QUALITY COMPONENTS FOR 


i & 
Fixed Molded Resistors 
1/10, 1/2, 1 & 2 wate 


Variable Molded Resistors 
1/2 & 2 watt 


Stand-off and Feed-thru Ceramic Dielectric ¢ apacitors 
capacitors 


ALLEN-BRADLEY 


RADIO, ELECTRONIC AND TELEVISION COMPONENTS 


READER INOUIRY SERVICE CARDS 
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219 





DIMENSIONS ONLY TELL 
HALF THE STORY... 


. about worm gear speed reducers. You've 
got to compare size with load capacity for the 
whole picture. Inside a Cone-Drive speed re- 
ducer you'll find the double-enveloping worm 
gear design that makes it the most efficient 
right-angle speed reducer available. 


Take the standard 3” center distance unit 
above for example. Here are its Class I Service 
Ratings with a 5:1 reduction: 


ye eye 


Worm RPM 200 300 
Mech. HP 


Thermal HP 1.2 2.2 8 2 462 | 5.10 


Output Torque 
(inch-lbs.) 


That's a lot of capacity for a unit that occu- 
pies less floor space than this magazine page. 
But it’s typical of Cone-Drive speed reducers 
and gearsets. Complete details on this model in 
Bulletin 600-C. Other units to 800 HP and 
ratios to 4900:1. 


S 


ONE-LARIVE GEARS ———— 


— —— 5 i mn Michigar ¢ Compsiory 
, foucee 
COURS ENVELOPING GEAR S475 6 HPEED & ed TIT) © Metichel: Reed + Deen 12 Michiger 


900 volts and 17.8 see at 250 volts; 
Cooling requirement at full load, 6 
gpm. National Electronics, Inc., Geneva 
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ELECTROLYTIC 
CAPACITORS FOR COMPUTER 
POWER SUPPLIES 


Series of high-capacitance electrolyti« 
capacitors designed especially for filter 
ing power supplies in digital computers 
and other applications, which require 


i 


long and. trouble-free ervice life i 
now commercially available 

Known as Type 2D. these « ipacitor 
designs have been developed from tele 
phone quality electrolytic capacitor 
Available i i complete line of rating 
ranging trom capacitances a high a 
$000 mf at 5 volts to 700 mf at 350 
volts d-c working. Sprag Electric Co 


North \dams Ma 
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EPOXIDE “PACK IN PLACE” 
FOAM FOR POTTING 
ELECTRONIC ASSEMBLIES 


Epoxide foam of uniform and fine struc 
ture is produced from Eccofoam P1 
“pack in place” foam. The foam is 
intended for use in potting electronis 
assembles and other applications 
Supplied i two components which 
are mixed together, the material re 
sembles foundry molding sand prior to 


use It is packed or tamped into place 
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FLYING GLASSWARE 


meets Exacling specifications 


dependability under extremely 


[he utmost 
onditions 1s a requirement 


evere service 
for aircraft applications. Ex 


{ glassware 


ensive experience in the design and manu 
facture of specialized glassware has enabled 
Kopp to develop many special designs that 
have proved more than a match for the 
exacting demands of aircraft service 

If you're ontronted with a vexing in 
dustrial glass problem, let our engineering 


department help you find the most practical 


| solution 


ind economica 


In our own shop, dies and moulds are Airport runway lens of extremely 
complex design being tested for dis 


made, from Kopp engineering designs 
tribution and intensity of illuminatior 


KOPP 
“i” KOPP GLASS, Inc. 


Swissvale, Pennsylvania 





(WK 


PRECISION QUALITY 


components 


OF TUNGSTEN, 


MOLY, NICKEL CLAD WIRE, 


ALLOYS, KOVAR* 


Quality controlled 

throughout production with 

Tungsten hard glass leads produced 

under General Electric Timing Control. 

Each tungsten lead is microspecially 

inspected for flaws. DKE offers highest 

quality and LOW PRICES. Send 

drawings for quotations and let us 
prove the economy of our prices, 


The Engineering 

Company can give you 

immediate delivery on following 
bases: 50 Watt, 3303B, 412 Indus- 
trial Base, Giant 7 Pin Bayonet, 4310 
Four Pin Jumbo, Tetrode, Hydrogen 
Thyratron Bases in both Aluminum 
and Copper up to 6.50 dia, etc. All 
bases to JAN-1A/MIL-E-1B and sub- 
jected to weights and strength tests. 


DKE HYDROGEN THYRATRON 
TUBE BASES 


' a 
CALL OR WRITE FOR QUOTATIONS 
"the lemark of the W 


re BNDINGETING co 


27 WRIGHT ST., NEWARK 5,N.J. 


in the cavity to be filled. Uniform filling 
is easily accomplished. Cure is affected 
it room or elevated temperature 
Cured Kecofoam PT is 
sO | Flexural 


It is of low dielectric constant and low 


useable to 
strength is 800° psi 


kmerson and 
Washington St 


dij sIpation factor 
Cuming Line 869 


Canton, Ma 
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PUSHBUTTON SWITCH FOR 
ELECTRONIC CALCULATORS 


Slim new pushbutton switch is de 


igned for computors, calculators, and 
other electrical and electronic devices 
using whole banks of adding machine 
type key 

B5023 the 


witches 


Known as Type 


momentary-contact switch 


action that 
the speed ot opera 


has a moo nonsnap 


closely approaches 
tion, and general “feel” of mechan- 
ical-type pushbuttons used on calcu 
lating machines. Switch responds to an 
operating pressure of only ly lb and 
has i total travel 


button ot 14 in 


break 


Contact arrangement is 2-circuit 


hbefore-make 
Switch mechanism is 


dust and m 


housed in a 
omture-resistant anodized 
iluminum case only “ie6 in. in’ diam 


The witches are designed for a life 


Reader 
Inquiry 


Service 
See insert 
preceding back cover 
e A regular feature in each issue 
the Reader Inquiry Service in 
cludes postpaid return cards for 
qualified readers to use to obtain 


without charge, 


. Additional information from the 
manufacturer on any product 
or service described in New 
Components and Materials de 
partment in the current issue. 


. Copies of manufacturers’ pub 
lications reviewed in Literature 
for the Design Engineer in each 
issue. 


. Single copies of reprints of 
selected feature articles cur 
rently listed in Editorial Re- 
prints section. 


Further data from the source 
on any product described in 
Advertisements in the issue. 


Each item reviewed in the issue 
is assigned a key number which 
is repeated in the Reader Inquiry 
Service post cards. Circle the 
numbers on the return card for 
the items selected, fill in the card 
completely and mail. Reader in- 
formation must be legible and 
complete, and cards must be mail- 
ea within 60 days after publica- 
tion to secure this free service. 

All reprint titles currently avail- 
able without charge through the 
Reader Inquiry Service are listed 
in “Editorial Reprints” depart- 
ment on page 258 of this issue 


Because of the expense involved 
in producing these feature article 
reprints, longer articles and book 
lets including multiple reprints on 
related subjects are offered at a 
modest charge intended to cover 
printing, handling and postage. All 
orders must be accompanied by 
remittance, including 3 per cent 
sales tax for New York City de- 
liveries. 
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Why Design Engineers Prefer 
PHILLIPS «::" SCREWS 


IN A MILLION ELECTRICAL RELAYS produced annually 
by the C. P. Clare Co. of Chicago, Phillips head 
screws aid product performance as weil as produc 
tion. Clare officials state that Phillips screws, be 
sides speeding assemblies and improving product 
appearance, have the prolonged holding powe1 

INCREASED SALES APPEAL is just one benefit Sonal to P sae screws Vital to efficient relay operation 

by Portable Electric ‘Tools, Inc., prominent Chicago manufacturer 

I:ngineer Shoemaker of this firm says, “Phillips screws reduce rejects 


upgrade production, give a tighter bond and add a definite sales ad KCTUR, 
2 


vantage to our finished products.” 


M, < 
8 nee 


THE FASTENERS OF TODAY... 
AND OF THE FUTURE 
M marks the spot 
the mark of extra quality 


Pledged to highest standards... 


“WINDSTREAMER” FANS, made by A. C. Gilbert Co. of New Haven The Phillips Screw manufacturers listed here 

Conn., are protected against damage in assembly by the use of Phillips cooperate to turn out a uniformly high stand- 

head screws. ‘For tight fit, neat appearance and production efficiency ard of quality. As sponsors of the Phillips 

Phillips screws are unequalled,”’ is the report from this leading manu Cross-Recessed-Head Standards Committee 

facturer of toys and electrical appliance they adhere to the established dimensional 
standards, gauges, and gauging methods which 
will best serve industry. 


e Members of Screw Research Association 


nye 


American Screw Company « Atlantic Screw Works, Inc. « The Blake & Johnson Co. « Central Surew Company « Continental Screw Co 

Elco Tool and Screw Corporation « Great Lakes Screw Corp. « The H. M. Harper Company « The Lamson & Sessions Company « National 

Lock Company « The National Screw & Manufacturing Company « Parker-Kalon Division, General American Transportation Corporation 

Pheoll Manufacturing Co. » Scovill Manufacturing Company » Shakeproof Division Illinois Tool Works « The Southington Hdwe. Mfg 
Company + Sterling Bolt Company + Universal Screw Company + Wales-Beech Corporation 





eS eT To 


make your 


COMPLEX AUDIO 
FILTER CONSTRUCTION 


routine at 


CHICAGO STANDARD 


TO YOUR 
SPECIFICATIONS 
or available as 


ee senate 


Chicago Standard's years of experi- 
ence in building thousands of filters 
have made possible a degree of skill 
in engineering and workmanship that 
can solve your difficult audio filter 
problems quickly . . . to your com- 
plete satisfaction. 


Proven techniques of space utiliza- 
tion and mechanical design result in 
superior internal construction and ef- 
ite Temes loa emlelilen cel mili lee 


Proven design principles result in 
optimum coil and circuit perform- 
ance. Reliable operation under ex- 
treme conditions is assured by: 
1. High efficiency core materials. 
2. Chicago's high strength cera- 
mic terminals. 


. High dielectric strength insula- 
tion. 


CHICAGO STANDARD 
TRANSFORMER ¢7 
CORPORATION “3 
3501 Addison Street, Chicago 18, Illinois 


EXPORT SALES: Roburn Agencies, Inc 
431 Greenwich Street, New York 13, New York 


of over 100,000 cycles at rated load of 
28 volts. 3 amp. Hetherington, Inc 
1200 Elmwood Ave., Sharon Hill, Pa 
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RESISTOR CAPPING MACHINE 
1S FULLY AUTOMATIC 


Designed for high production capping 
of resistor bodies with press fitted 
terminal caps, new machine may be 
tooled for a variety of resistor bodies 
ranging from ‘46 in. to “46 in. in diam 

Machine features vibratory hopper 
feeds that automatically maintain full 


chutes for uninterrupted operation 


Caps are fed at LOO per min, so that 
3000 resistors are assembled per hour 

One machine may be tooled to handle 
everal sizes, Also available is machine 

fit end leads internally, thereb 
making the entire outer diameter of 
the body available for the resistances 
element. Special Products Div., Haln 
Instrument Co.. Ine.. Glen Head Road 
(,len He id \ y 
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PHOTORELAY OFFERS 
COMPACT CONTROL 
PACKAGE 


Photoelectric control utilizes a broad 
irea cadmium ulfide photocell and 
manufacturer’ Series 41 relay whicl 
ire mounted on a 5-pin. plug-in’ base 
ind housed in a dust can measurin 
only 14> in. sq x 2'4 in. high 

Model | CDS) Photorelay operat 
at 5 ft-e or less, releases at O.1 ft- 
or more, at a speed of 2 operations pe 
sere Suppl olt iwe ol the Model 
is 115 a-« 1) OO ove temperature 
range WO to 75 ¢ 

Applic ation include use a furnace 
flame-out controls, pinball machine 
elevators, conveyors, weighing equip 
ment, automatic bottle washing 
chine ind bagging machine Sign 
Instruments, In 9 Pearl St.. Soutl 
Braintree, Boston 85, Mass 
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Iili¢c,If- 
WATTAGE 
H-H Rheostats 


Q \ 
Yj c\ 
Now the full Hardwick, Hindle line ie Tf ‘\ 


includes H-50, H-75, H-100, H-150, 
H-225, H-300, H-500, H-750 and > 
H-1000. 


Our H-50 -75 -100 and -150 watt model added new features including our recently 
have established in the field a great reputation patented contact arm 
for unusual ruggedness under abnormal con 
ditions. They have proved themselves to be 
thoroughly dependable in service 


All are designed to comply with current stand 
ards of: 
¢ Military Specifications MIL-R-22 
Their many improvements are all incorpo « R.E.T.M.A. e N.E.M.A. 
rated in these 5 new models, together with ¢ Underwriters’ Laboratories, Inc. 


Write today for Rheostat Bulletin 355 


WAR DWICK, ITINDLE, INC. 


Rheostats and Resistors * NEWARK 5, N.J., U.S.A. 


The mark of quality for more than a quarter of a century 
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Durakool 
Tilt Switches 
are the Life 
of your 
Automatic Controls 


See telephone directory for local distributor 


DURAKOOL, INC. 
LLKHAKI INDIANA. US A.+--700 WESTON RO. TORONTO 9 CANADA 


ALL~ STEEL 


Durakool 2", 


Increase 
Production 
Efficiency The uniformity and t wughness of Wisconsir 


eramc parts give y 1 closer fit, speeds 


with Precision Made Se eee Se eats 


Wisconsin Porcelain Co.'s line includes 


Wisconsin PORCELAIN —Pi 


furnished with very white f sh 


Ceramic —turnithed wi iho gees 
Parts i i 


to withstand electrical shock 
ibsorphion are requirements 

REFRACTORY — Especially suited + 
where great temperature variation is ao fact 

FILTER — Designed 1 ; ately filte 
flow of liquids 


ipplicat 


or 


Serving the Electrical and Electronic 
Industries since 1919 


WISCONSIN aaa 
PORCELAIN CO. ~a wet Ge rei 


15 Market St., Sun Prairie, Wis 


PP NG.eW Weta” 


eces are ‘ msistent high quality 


d 


ow water 


ns 


ontrol 


Laboratory 


Engineering 
Equipment 


HIGH TEMPERATURE UNIT 
MEASURES THREE MUTUALLY 
PERPENDICULAR ACCELERA- 
TIONS SIMULTANEOUSLY 


Subminiature high temperature accel 
erometer measures three mutually per 
pendicular accelerations — simultane 
ously. and operates accurately in ten 
perature from 65 to 350 | Lhe 
itis Vode \H Tot features il 


WO yu tre 


quency response trom 25 to 20,000 cp 
and sensitivity of O68 m 

The unit weighs less than | oz and 
is less than 1 cu in. in volume. Excel 
lent linearity and stability are among 
the characteristics of the AHT-301 
which can replace three separate accel 
erometers formerly required to measure 
one longitudinal and two later il aece) 
erations at the ime time. Gulton bl 
dustrie 12 Durham Ave Metucher 
N. J 
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SIGNAL GENERATOR HAS 
BROAD FREQUENCY 
COVERAGE, ACCURACY, 
AND STABILITY 


brequen coveraye from 10 to 4% 
me plus high accuracy and frequen 
stability ure features of i new get 
erator. known a» Model 95 Instrume 
has 56 in. of scale in 8 equal range- 


Hand-calibrated to ‘Yo per cent, dia 
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rN 


j yi precision sshal parts \ 


Y ‘aster better and for less 


. Dp than you can make them 
Sy 


or buy them elsewhere 
/. » 
SA 


‘\ip aX > 
— = Se. i oR \ 


These are typical of parts that Torrington produces daily by 
the hundreds or millions. If you use similar smal! precision s 
parts, mail the coupon today for the Torrington Small s 
Precision Parts condensed catalog. Even better, send a sketch, s 
blueprint or sample part. We will give you a prompt . 
quotation which will mean substantial savings to you . 


=. © 


Jame 
o- Nat 


a 
THE n KR - INGTS 

a7 ud t a, ringt a ialilt 
Please send the nein 

Parts conden ensed catalog 

Please have @ salesman call 
(90%) THE aomiaih TON COMPANY 


Title 
ecialties Divisio 
ae a B Field eek To tnt ar sal Conn 


TORRINGT 


Company 
Address 


Zone State 
City 
Makers of Torrington Needle Bearing 


= 
* 

a 

* 

- 

s 

1 

NACA PAETAL PARTS 5 
a 

s 

o 


euane 
gueses 
eussnssssnsssssee® 

esas 
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NOW, a complete line of insulating tapes 


C 
yA 
Ss 
5 
ps 
a 
5 
Be 


dN AeL is 


Greater adhesion « 50% more tack ¢ Greater solvent 


PRODUCT OF 


| RESEARCH | 


POLYESTER YELLOW FILM TAPES 


ACETATE TAPES, cloth, films, and GLASS CLOTH WHITE TAPE. 
combinations. White, black, yellow. | 


The first true thermosetting adhesive... 


still the industry standard... 


and Manu facturin g Co., St. Paul 6, Minn 


™ ELECTRICAL MANUFACTURING 





with improved thermosetting adhesive 


Look what happens to 
adhesive holding power! 


There is a difference between a pressure-sensitive tapes is soft enough at application to be pressure- 
| e | 


insulating tape with a true “thermosetting” adhesive | sensitive — it sticks at a touch. During curing at 
and one with a “heat-resistant” adhesive. The differ- 250° to 300° F., 


however, a positive chemical 
ence is in holding power. 


change takes place which increases the adhesive’s 
As you can see in the chart at the left, a “heat- bond strength... the adhesive cures into a firm, in- 

resistant” adhesive does not increase its adhesion soluble, infusible bond. 

when heat is applied. A conventional adhesive’s 


; roan Once cured, 3M Thermosetting Adhesive holds 
holding power drops to zero. For many applications, 


; hick under extreme operating heat without softening ... 
where high temperatures are not expected, tapes x 
ith vi ti " OEP ORE TR “ae 7 has high bond-strength for anchoring leads. . . bakes 
with conventional or heat-resistant adhesives may 

. ; dr prevent throw-out... resists action of sol 
offer adequate holding power. But if extreme or pro- yj on a 
longed temperature is expected, you need “ScoTcn” vents, waxes, and varnishes. The only tapes combin 
Brand Tapes and 3M Thermosetting Adhesive. ing all four of these advantages are “ScoTcH 


The thermosetting adhesive on “Scotcn” Brand Brand Tapes with 3M Phermosetting Adhesives. 


resistance « Longer shelf life in these 3M Tapes: 


j 
i 
| 
i 


PAPER TAPES, crepe and flat-back. 
Yellow and black. 





| 
| 
| 
| 
| 
| 
| 


COTTON CLOTH TAPE, white. SEND FOR FREE BOOKLET illustrating 
“Scotcu” Brand Thermosetting Electri- 
cal Tapes. Just write on your letterhead 


to 3M Co., St. Paul 6, Minn., Dept. BY- 
126 


_ SCOTCH Electrical Products 


BRAND 


___ Export Sales Office: 99 Park Ave., New York 16, N. Y. In Canada: P.O. B 


FADER INOUIRY FKVICR CARD PRECEDING 





are illuminated when in use, masked 
when idle. It is directly connected 
with no gears to cause lost motion 
Filament and plate supply are com 
pletely regulated 

Added features are a new piston 


Fenty attenuator of 0.2) microvolt to 0.2 


volt, which operates without backlash, 
has the Guts and a d-c operated oscillator tube 
Convenience modulation is cw, 400 
eveles, 1000 cycles. with standby switch 
Output accuracy: LO per cent at 0.2 
volt. Power supply: 100 to 130° volts, 
60 cycles, Input 30 watts. Dimensions 
21x 11% 5's in. Weight 35 Ib. Clough 
Brengle Co., Dept. EMC, 6014.N Broad 
way, Chicago 4, Ill 
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MULTICHANNEL 
D-C AMPLIFIER 


Useful where mobility and flexibility 
are desired or space is limited, new 
multichannel d-c amplifier is mounted 
No doubt about it Felt by Felters is ‘teased’ into just on a bench top console only 291% in 


the right fiber arrangement for extra resilienc y and long high It consists of sx completely 


rch sable y ( ifie 
es interchangeable plug-in d-c amplifier 
sections. plus power supply, plus a 
lt does not crumble under pressure or deteriorate under 
six-channel oscillograph 
The instrument, Model BL-536, is 


also available in a portable cart. allow 


continuous operation. Has predictable permanent set, is 


not adversely affected by age, 
—- 7 
©8pirater water, oil, gasoline or 
eed c 
Cn : normal concentrations. It can be 


acid in 


used with glass, wood, metal or 
plastics and treated chemically to 
meet technical and industrial re 


quirements 


Free Design Book 

Find out about al! the ways felt can 
help you in product design. Com 
plete data in handy form, even to 


> selection and ordering of right \ 
FELT IN USE Felt is widely used as filtering grades. Its yours for the asking 


medium, from the respirator use shown here to 
a Send for * today: The Felters 
ilfering out impurities in ol and similar fluids 

Felters Felt comes in variety of densities, has high C ompany 240 outh Street, Boston 


at pho an ch ce 
absorptior nnd is on ette ve w st seal 1] Mass readout or similar jobs 
agains! dust and dirt 


ing maximum ease of movement; it 


is particularly suited for computer 


In addition of flexibility of operation, 
4a La 4 the amplifier unit features a measure 
pha f bal a ment range from 0.050 to 400 volts: 
LE € OH, cfeciffy has excellent zero line stability; an 
) unique internal calibration system; 
© and a frequeney response of d-c to 

100 eveles 
Plug-in amplifier sections provide for 
expanding the system up to six-channel 


Manufacturers of Felt and Felt Products Represented in All Principal Cities operation Ne ompanving ose illographs 
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NEW MINIATURE SERVO 
40% Lighter, 10% Smaller 


Here, no bigger than your thumb, is the smallest prac- 
tical servo control motor currently produced. Com- 
bined with Transicoil’s new Size 8 motor driven 
induction generator, and powered by a new completely- 
transistorized servo amplifier, this motor offers you 
the unusually high torque-to-inertia ratio of 28,000 
radians /sec’ 

Compared with a Size 9 control motor—until now, 
the smallest practical unit available—Transicoil’s new 
Size 8 measures only 0.75 inches in diameter, 10% 
smaller, and weighs only 1.4 0z., 40% lighter. Yet it 
operates on standard voltages from 26 to 52 volts, and 
52 volts with center tap, at 400 cps, permitting push 
pull transistor application. 

Hence, just as Transicoil’s introduction of plate to 
plate wiring eliminated the transformer, once neces 
sary in servo systems, the Size 8 units and transistor 
amplifiers mark another milestone in miniaturization. 

This is just one more example of how Transicoil can 


Size 8 Motor Driven Induction Generator 
and Transistor Amplifier. All units of the 
Size 8 system have been desiqned for 


maximum performance f minimum 


space 


olve your control problems whether thev involve 
miniaturization or control complexity, and go on 
to manufacture systems and components of the 
utmost precision and accuracy. You pay only for 
results—on a fixed fee basis for equinment deliv- 
ered and performing properly 

Technical data on the new Size 8 combination 
and the transistorized amplifier is yours for the 
asking. But you'll end up with a better system if 
you write outlining your servo control problem. 


» TRANSICOIL CORPORATION 


Worcester, Montgomery County 


LEADER INQUIRY 


Pennsylvania 
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Note: 
Specify properties 
when you use 


TEFLON 


“VXPERIENCE shows that in converting Teflon pow- 
K ders into shapes the combination of method and 
raw material used have a definite effect on physical 
and electrical properties. 


Since properties can vary, it becomes important 
to specify those needed 


Kind products made from Fluoroflex®-T (Teflon) 
rods, sheets and tubes will have the specified, re- 
quired properties ... will thus perform properly. 
For, in producing two grades of Teflon, Resistoflex 
uses extrusion and molding processes that develop 
the optimum properties in each... with quality 
carefully controlled for consistent performance. 


“Electrical grade” Fluoroflex-T rods, sheets and 
tubing are certified to conform with AMS 3651 on 
all important electrical and physical properties. 
They’re recommended for the most critical uses. 


“Mechanical grade” extruded rods and _ tubing, 
having improved resistance to elongation, prove 
ideal for bearings, valve seats, nozzles and other 
mechanical parts. 


All Fluoroflex-T products are stress relieved for 
dimensional stability in machined parts. Send for 
data. 


® Teflon: DuPont trademark ®) Fluoroflex: Resistoflex trademark 


RESISTOFLEX 


CORPORATION 


Roseland, N. J. «© Western Plant: Burbank, Calif 


WAREHOUSING DISTRIBUTORS: Chicago, Il! Colonial Kolonite Co; Flow Products, inc 
Detroit, Mich F B Wright Co. * Hartford, Conn Industrial Safety Supply Co + Houston, Tex 
Lone Star Rubber Co. + Los Angeles, Calif Western Fibrous Glass Products * New York, N. Y Allied Plastics 
Supply Corp * Nerwood, Mass Laminated Sheet Products Corp. + Pittsburgh, Pa Shields Rubber Corp 


offer a wide range ot chart speeds, 
choice of ink or electric writing. Brush 
Electronics Co., 3405 Perkins Ave., 
Cleveland 14, Ohio. 
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30-KY REGULATED POWER 
SUPPLY 


Model 922 can be used for such high 
voltage applications as serving as a 
power supply for testing capacitors, 
cables, and transformers. The 30-ky 
regulated power supply is supplied on 
a single chassis 1914 x 18 x 144% high 
suitable for mounting in a standard re 
lay rack. Provisions have been incor 


porated for remote control operation 


and for external interlock. The unit i+ 
available with either negative or posi 
tive output voltages 

Useful in the laboratory, Model 922 
requires a 105-125 volt, 60 cps source 
consumes 300 va and delivers from 0 
to 30-kv d-c at 0 to 0.5 ma. Regulation 
is better than O.1 per cent and rippl 
is less than O.1 per cent rms, Output 
voltage and current are read on large 
easy-to-read = 4)4 in panel-mounted 
meters and all controls are easily ac 
cessible on the front panel. Provision 
have been incorporated for automat 
overload tripping and simple manual 
reset Telectro Industries Corp.., $5-18 
sth SM long Island City 1, N.Y 
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SELF-CONTAINED 
MAGNETIZER 


\ simple, inexpensive unit for labora 
tories the Type MZ-1'4 develops ' 
magnetizing force of 18000 amp turns 
and will magnetize to full saturation 
alnico permanent magnets up to 2! 
in. long. The device is ready for opera 
tion after plugging into any standard 
115-volt a-e single-phase outlet. Recti 
fier, switch and fuses are mounted to 
gether with a magnetizing yoke in 
steel cabinet. F. W. Shrader Co., 11623 
S. Broadway, Los Angeles 61, Calif 
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Millions of strokes 


that’s how Decco’s 
New Oil-Immersed Solenoid 
can perform for you 


Decco’s OIL-IMMERSED solenoid is so superior in performance 
and dependability, it is in a class by itself. Here are some of its 
outstanding features: 


2. Unbelievably little wear. 


4. Operates 35° to 50° cooler than standard types. 


6. Solenoid is completely sealed in compact, die-cast 
housing. 


8. Shock-mounted in two directions. 
Decco Standard Solenoids are built in a 


complete range of sizes and types. Write 
for complete information. 


2435 HILTON ROAD, FERNDALE 20, MICHIGAN 
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INSULATION 


TWeSTING 


RELIABILITY 


HYPOT for High 
Potential Dielectric 
Strength Testing 
HYPOT Juniors 


able 
re ontnuously vari 


sxximum © Fully 


« visual indi 
rortal le @ > parat 
See f LEAKAGE, BREAK 

vN, rel5 Models 
wo Ee 
th out , “ 
v. ( capaciues 500 
— e Non-destrus 
tive e Virtually 
foolproot to 


. Voltage 


from zee wm 


cauo 
DOWN, SHé yK 
put range 

5 0 


use 


NN Write for 
Bulletin 
4A 


VIBROTES7 


for Insulation 


esistance Testi 


* Push-buce 
an °Peratior 

OT > / the 
port * No Cranking Ne 
; Ng © Self CONtained b ste 
POWEF source » 36 Mod aia 
ranges to 7 - ae 


50,000 a 
Many Models wich woke ° 
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ng 


and 
ranges 
RCS «@ 


brid 
Be 
©OMbinations 


URBed e« 
Acc Urate 


Voltage 
4nd ohm far 


he 4tstone 


> 
Fast 


Write for 
Bulletin 24 


me. _ 
ASSOCIATED Reseaacu, 
POOL PAGEL 


"Precision Instruments Since 1936" 


3794 W. Belmont Ave., Chicago 18, til. 
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Literature for the Design Engineer 


t// neu 


press 


listings of 


publications relating to 


designed-in use in 


STATIC SWITCHING SYSTEMS De 


cribing the operation of a new. static 
switching system, publication GEA-6364 
lists such ad 


reduced 


vantages of the system as 


downtime, ea maintenance, 
flexibility, 


replacement, 


yreater reliability, greater 


reduced inspection and 


and minimized atmospheric problems 
\pplications pointed out include opera 


tions in which dependability, a high 


degree of automation frequent opera 
tion, or maintenance under severe atmos 
pheri« conditions i in dnportant factor 


General Klectrie Co 
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SPUR GEAR MOTORS—H raction-horse 


powell 


bulletin 


motors described in a one-page 


sheet are of the) spur-motor 


type used in powering rotisseries, small 


electrical appliances. vending machines, 


and other devices. Construction details 


and dimensions are provided for the 


spur-motor which i 


i continuous-duty 


shaded pols int 


induction ly pe with 


built-in secondary air gap to maintain 


constant speed over wide heat ranges 


Other features include low loss lamina 


Brevel 


tion ind impregnated coil 
Products Corp 
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SWITCHES 


mately 


AND RELAYS Approxi 
forty different switches and _ re 
lays. ranging in size from standard size 
units to miniature models, are described 
and illustrated in a 12-page catalog 


Information on available sizes 


weights 
and mountings arrangements are pre 


table 


sheets and text 


sented by outline 


Relays 
weighing less than » ov can be ob- 
Both stack and 


are dese ribed 


means ot a 


dimension 


tained snap-action 


Mig. 


switches Jaidinger 


o 
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ELECTRO MECHANICAL AND ELEC- 
TRONIC DEVICES cata- 


log describes the major products pro- 


Sixteen-page 


duced by each division of a company 


producing items ranging from thermis- 


tors to precision-built magnetically 


regulated power supplies and piezoelec 


tric ceramic materials and ceramic- 


based electronic Meters 


components 


manufacturers 
including catalogs, manuals and other 
components and 
electrically 


literature just off the 
ve Jeren¢ ‘ 
materials for 


energized end products 


and automatic controls are also pre 


duced, as well as ultrasonic equipment 


Ilustrated are such products as high 


temperature capacitors, packaged cir 


cuits and a line of instruments inc orpo 
rating at spec ial 


meter movement 


suspension. Gulton Industries, Inc 
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PORTABLE 
TESTERS 
the rapidly 


D-C HIGH POTENTIAL 
Bulletin 14-2 points out that 
increasing use of d-c cir 
cuits and components in electrical and 
electronic gear, as well as the growing 
stress on reliability, has increased the 


need for 


accurate non-destructive d- 


dielectric tests and testing equipment 
Advantages of the test equipment the 
manufacturer makes for these and other 
applications are also useful for over 
potential tests on types of equipment 
formerly tested only on a-c. Associated 
Research, Ine. 
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LEAKPROOF SHIELDED ENCLOSURES— 
Design features of a leakproof shielded 
enclosure described in Data Sheet No 
117 includes door or lid 
welded joints and a 5000-me t 
d-c frequency range. Applications and 
other data are also provided. Magneti: 
Shield Div., Perfection Mica Co 
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a telesc opl 
heliarc 


PHOTOELECTRIC CONTROLS Equi; 


ment described in catalog 57 includes 


photoelectric controls ranging from 
moderate to ultra sensitivity; high speed 
and impulse actuated units. Data are 
provided on light sources, glass-operated 
control, remote heads for light sources 
and for photoelectric controls, among 
others. Useful application data are pro 
vided 


including selection information 


and points to consider in selecting light 
sources, Autotron, Inc. 
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GEARMOTORS—With ratings of 14 to 
‘4 hp, 520 to 6 rpm, new gearmotors 
are described in bulletin GEA-6133A. 
which devotes its eight pages to gear 
motor selection data, design features 
and specifications. Construction detail- 
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These two facts tell you why ARNEL 
triacetate fiber pays off in electrical tape 


ARNEL is the remarkable new Celanese tri- than regular acetate. We'll be pleased to 


acetate fiber that adds to all the well- go into details with you. Just write 
known advantages of regular acetate the Celanese Corporation of America, Indus 
important extra benefits of extremely high trial Sales Dept., ‘Textile Division, Char 
electrical resistivity, superior heat resist- lotte, N. C. Branch offices: 180 Madison 
ance, virtual immunity to microbiological Ave., New York 16; 22 W. Madison 
attack, and excellent dimensional stability. Street, Chicago 2. Export: Amcel Co., 
Inc., and Pan Amce!l Co., Inc., 180 Madison 


ARNEL is making a name for itself in numer- Aen Sik ek 40 = 


late @ 


ous electrical applications — non-woven and 


pressure-sensitive tapes, in particular. 
BEST OF ALL Arnel costs you much less CAC 
than other synthetic fibers offering similar 


properties—in fact, it cests little more F : b ers fo r | n d us i r y 


FORTISAN” RAYON + FORTISAN’-36 RAYON + ARNEL” TRIACETATE + ACETATE + VISCOSE-RAYON + QUILTICEL 
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Sarkes Tarzian Silicon Rectifiers 


operate efficiently under extreme humid conditions often en- 
countered in many military and commercial electronic appli- 


cations. (Try the underwater test illustrated above) 


Write for complete information on the New Sarkes Tarzian 


Silicon Rectifier. 


4405 
+arzian.. 


IN CANADA 7OO WEST 
export a 


include a new lubrication, ventilation 
insulation and new, highly efficient low 
speed gears. Special fans, baffles, and 
louvers circulate air through the gear- 
motor to help prevent hot spots and 
thus, increase motor life. A cutaway 
view and other illustrations are in- 
cluded. General Electric Co. 
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SPEED REDUCTION -Illustrated 12 
page brochure highlights the important 
engineering advantages of integral gear 
motors speed reducers with separate 
motors, and speed reducers. From a 
handful of basic types, hundreds of 
modifications are possible to match job 
requirements. Major design features are 
pointed out by means of a cutaway 
view. Data are provided single reduc 
tion units, modified designs, and multi 
mount speed reducers. The separate 
motor reducer is said to meet JI¢ 
requirements for motor reducer combi 
nations. Sterling Electric Motors, Inc 
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FLEXIBLE CHAIN COUPLINCS—Tex: 
and illustrations on a 16-page catalog 
provide information on stock and cus 
tom-made silent chain couplings, and 
stock double roller chain couplings. The 
couplings—both roller and silent-—are 
said to secure their flexibility through 
design rather than by the use of elastic 
materials. They are compact and allow 
for slight angular or parallel misalign 
ment. Morse Chain Co 
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TEMPERATURE-COMPENSATING DISK 
CERAMIC CAPACITORS—I Disk-type cer- 
imic capacitors, designated Tiny Mike 

[ype ( ire designed to provide linear 
capacitance change to correct for tem 
perature drift of other circuit element 

Illustrated 20 page catalog points out 
that they are 5/32 in. thick and insu 
lated with a phe nolic and high-te mpera 
ture wax impregnated coating. They 
ire available in thirteen standard tem 
perature coethcients from P100 to N470 
in each of five sizes from 0.290 to 0.875 
in. diam. Working voltage is 600 volts 
d-c, with higher ratings available on 
special order, Cornell-Dubilier Eleetri: 
Corp 
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CONTROL DEVICES FOR jiC STAND- 
ARDS—Electrical control devices de 
signed to conform with JIC standards 

described in publication GEA-6317 

include machine tool relays. oil-tight 
pushbuttons, solenoids, limit switches 
magnetic starters and plugging switch 
es. Pneumatic time-delay relays are al 


available. Design features of each 
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Trae 
OMAR UCIT 


they're trimmed with the 


** permanent beauty and durable utility of ctainless stag} 


Beauty with a lifetime shine! Outdoors or in, stainless steel adorns as it 
resists wear and corrosion—protect: cquipment against rubs, dent 

and scratches——puts selling highlights on car, counter and camera alike 

Stainless ts solid-bright. Can’t wear oft pit or peel. Design for stainless 
and specify it always, for faster product profit! 


CORPORATION 
CARNEGIE PENNSYLVANIA 





Now - threaded ceramics 
that permanently hold 
precision tolerances! 


Another reason 
to insist on Centralab 


ARO Threads ground into the ceramic itself 
“ 
after firing. ‘There no shrinkage to « 


iriations in width and depth 


ARD Other fired ceramic precision grinding 


operations include centerl evlindrical 
urface, and lap grinding to precision 


tolerances previously unavailable 


Ask Centralab to quote on your requirement 


MN 
(Gjuide, BB 
p 


Centtralab A DIVISION OF GLOBE-UNION INC. 
/ 9671 bast Keete Avenue . Milwaukee 1 \\ sit 


In Canada: 804 Me. Pleasant Road, Toron On 


_*s S aut’. e . af 


component together with complete 
specifications and applications, are re- 
viewed. General Electric Co 
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STANDARD ANNUNCIATOR SYSTEMS 

De signed for panel mounting, a com 
plete line of standard annunciator 
tems is described in a 32-page catalog 
Organized in fourteen sections, — the 
catalog first discusses company facili 
ties. annuneciator function and general 
features of the manufacturer's annun 
Clator systems Py pir al applic lions are 
then yiven followed by sections 
discussing operating sequences. enclos 
ures, mechanical specifications. tech 
nieal data and performance features of 
specihe types of annuneiator systems 
Panalarm Div.. Panellit. In 
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FUNDAMENTALS OF GENERAL-PUR- 
POSE STATIC CONTROL LOGIC ELE- 
MENTS Fight-page publication. GEA 
6578 define lath control lists 
advantage ind deseribes component 
of a new general-purpose static control 
-vystem. Explaining how static control 
operates without moving parts the 
hooklet reviews the logie function con 
cept. logie funetions and conventional 
control Also treated are the basic 
principle . ol lati control eireuit 
characterist moniter light ind 


smplifiers, General Electrie Co 
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SYNCHRONOUS INDUCTION MOTORS 

Dependable constant speed and sim 
plicity of operation are characteristic 
of the Synduetion ynehronous induc 
tion motor suitable for industrial ap 
plir thion requiring Ww) hp ind below 
Supplying high etheiencey and relatively 
high power factor. variable peed op 
eration by variable frequencies up te 
ind above SOO evele ind ~peed ilove 
10.000 rpm are possible with -pecially 
designed version Operation as low a 
1 evele ind 200 rpm has also been 
obtamed Iustrated lour-pape bre 
chure provide pecifications and an 
nouner ivailability of drip-proot 
plash-proof totally enclosed and ¢ 
ploston-proot design Allis-Chalmer 
Manulac turing Coo 


\ 
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V-BELT DRIVE ENGINEERING MANUAL 

Crontaming O6-page new V-Belt 
Drive Engineering Manual. is divided 
inte three ection The first. entitled 
\ -Drive election. contain drive-selec 
tion data ind oother information. a 
well as table for A. B. Dy and | 
ection V-belt The Drive Design Sec 
jon presents how-to-design instruction 


ind data. In the General Information 
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Feeds and Retrieves power cord rt 5 
any direction (335° swivel) to double 
track coverage 


( Seg coop. © lite nd CO eye ’ . ‘ > . 
a ides ee de Constant, Trouble-Free Traveling Power. ..335° Swivel 
exposed collectors, trolleys, et “Automation” ...the newest concept of automatic industrial 
Sica enitaiat tities palin neh ai roduction ...can be more completely achieved with APPLE- 
NOOPTEHS COVETSE Canes SCa! OU ON Reelite “YS” Series automatic reels for supplying power 
to movin eee: APPLETON Reelites will help you solve 
Easy to maintain. Power spring many industrial problems involving moving equipment. 


moisture, oil,chemical fume: 


brushes, etc., removed through outer The “YS” Reelite is a quality product... engineered for lon 
ver. Solderless cord connections service and low-maintenance dependability. There’s a style ro 
and oilless bearings model for every job... and to help you in your manufacturing 
processes, we've prepared Bulletin 504 to aid in your selection 
A heavy dut ist ree . +. Send for it oder! 
15 amp., 550 ( 


APPLETON ELECTRIC COMPANY 


f Exclu 1723 Wellington Avenue + Chicago 13, Illinois 


A M 


Rely on .. The Standard for Better Wiring 


KADER INQUIRY s i At cr ck 





JO if i Section, information is provided on 


other reference material of value to 


the design engineer. Maurey Manufa 
turing Corp 
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METAL STAMPING FACILITIES Metal 
Matching industry growth, Joliet has expanded stamping, fabricating, welding, phos 


its own facilities—providing the reserve capacity phating, painting and assembly facil 
and the flexibility required to meet both regular a a ee an nigh mp8 
and emergency immediate shipment require- "ne Ta aie aha tala ae 
ments of its customers. Joliet remains the world’s quirements of air conditioning, beating. 
foremost producers of washers—standard and aircraft, vending-machine and other 
special, any metal, any size, any quantity. original equipment manufacturers 
Major press equipment ranges from 
JOLIET WROUGHT WASHER COMPANY e@ Joliet, Illinois 2) to 650 tons, with maximum bed ares 
of 50 by 124 in. Examples of unusual 
and economical stampings produced are 
shown The Bettcher Manufacturing 


( orp 
No. 1 Circle No. 137, Reader Inquiry Service Cards 
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Source WIRING DEVICE CATALOG — Catalog 


No. 29 lists and describes a complete 
bad line of wiring devices and enclosed 
with witehe Data are provided on recep 
tacles, caps, polarized and connecting 
N 1 t devices plates and a variety ol 
oO. an Ss witche many of which were not 
described in the previous catalog 
Among items described are wiring de 
vices for use with portable electrical 
tools and appliances, as well as totally 
enclosed switches for control of in 
candescent and fluorescent (inductive 
lights and on motors. Arrow-Hart and 

Hegeman Electric Co. 
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CONTROL TRANSFORMERS Auto 
transtormet machine-tool transfor! 

el ind = transformers for special 
ipplication ire discussed in 32-page 
bulletin) GED-2767A. Data included 
cover voltage ratings, frequency, trame 
ize application as well as weight 
and specifications. Special application 
section provide data also on a new 
line of refrigerator transformers, as 
well as on high-reactance and encap 
-ulated transformers for special appli 
cation Wiring diagrams and voltage 
regulation curves are provided General 
Electric Co 
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RELAY GUIDE Engineering guide No 
6, containing 64 pages, provides speci 
fication and application data on a wide 
range of relays. Typical of the models 
available are those designed for med 
ium-power and plate-circuit applica 
tion Other types include, small 
gene ral purpose types shox kproof 
model enclosed in dust cover with 
molded base and screw terminals, and 
miniature telephone relay with multi 

Write for catalog listing standard washer 


shapes and sizes. Special washers, too “oe rT) ELECTRICAL MANUFACTURINE 
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sted glass fabri 


Oe ae ae doe 
ne rubber coated gpiass fabric 
perfec 
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Dielectric Strength vs. Time Aged at 250 °C. (482°F.) are com 
pared for “Armalon’ coated glass fabrics and the best com 
mercially available high-temperature Class H insulation. Even 
after exposure to extreme temperatures ‘Armalon’ can be creased 


without damage, while Class H materials become very brittle 


MANY USES ...MANY THICKNESSES 


Remarkable new electrical insulation 
performs continuously at 482’F. 


Shown as a laminate above, Du Pont awidthoft !,’’onup. Laminatesheets longed soaking in water or Operation 
“‘Armalon’’* tetrafluoroethylene res- 13x17” are available in thicknesses it 100°, relative humidity has little 
in coated glass fabrics exhibit out- from 6 mils. Laminates are easily effect on it 
standing electrical properties over a machined and formed into parts as tivity 
wide range of temperatures. spiders, separators, slot liners, panel 
Armalon” coated glass fabrics boards or bases for printed circuits 
are made in full-width material to Insulation of ‘““Armalon”’ exceeds operate at extremely high tempera 
38” and in thicknesses from 1 !4 mils Class H requirements— may be used tures, find out 
to 14 mils. Tapes are available from continuously at 482°F.— 518°F. Pro help you 


volume or surface resis 


If you need outstanding electrical 


insulation for equipment that must 


how “Armalon’”’ can 
Mail coupon today. 


Armalon” is Du Pont's trademark for ite tetraf wthyl 


iflu lene resin coated gi a fabr 


DU PONT INDUSTRIAL |" susuannuen 


kK. 1. du Pont de Nemours & Cx Ir 


COATED FABRICS | lion 


Wilmington 9 


Please send me your free booklet describing properties and 


applications of Armalon’’ coated glass fabric laminates 


Name Position 
I irm 
REG U5 Pat OF Addrs 


BETTER THINGS FOR BETTER LIVING . THROUGH CHEMIST ( 


eet cancer cake eon anpenniraeiai aaelied 
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5 E lacing tapes for every purpose & 


Gudebrod Lacing Tapes are Casy to tie, easy on 
the hands, Knots tie seeurely—stay put! 


Ax 


GUDELACE: a ccna: tases 


nylon wax-coated lacing tape. 


GUDELACE-H . . rubber-coated, 


easier to handle, no slipping, fungus and flame 
resistant. 


NEW TEFLACE ase sara 


advance in tapes, coated with DuPont or to 
Ren earns cmmticions: 


WRITE FOR INFORMATION 
AND TRIAL SUPPLY TODAY! 


GUDEBROD BROS. SILK CO., INC. 


Electronics Division Executive Offices 
225 W. 34th St 12 S. 12th St 


New York 1, N.Y Philadelphia 7, Fo. 


SOO 
POO rote 


"TM 


o 
SIR 


Oo 


> ° @ @.% 
25050 


Con 
BY 


OOOO 


AA OK) 


FOR PUBLIC 


AW aah eee 
and kindred fields, 


le} ita = 
USPS (aR 


of proven quality! 


Double Contact Area 


Phosphor bronze knife-switch socket contacts engage both 
sides of flat plug contacts 
Socket contacts phosphor bronze, cadmium piloted. Plug 
contacts hard brass, cadmium plated. insulation molded 
bakelite. Plugs and sockets polarized. Steel caps with baked 
crackle enamel. 2, 4, 6, 8, 10, 12 contacts. Cap or panel 
mounting 
$-406-AB information on complete tine, in Jones Catalog 21 
Electrical Connecting Devices, Plugs Sockets, Terminal 
Strips. Write 


HOWARD B. ae A een 


CINCK MAN Fa G CORPORATION 


ASTENER CORP 


contact arrangements and high-contact 
capacity, as well as current-sensitive 
relays with up to 3 poles. Miniature 
tube and super-sensitive models are 
among other types described and pi 
tured, Potter and Brumfield, Inc 


Circle No. 140, Reader Inquiry Service Card 
preceding back cover 


CUSTOM DESICN FILE Range and 
variety of custom power supply equip 
ment provided by manufacturer is de 
tailed in a Custom Design File provid 


| ing information on series-tube-re 8 d 


supp ilies, constant-current models and 
unregulated high-voltage power sup 
plies. Among additional types produced 
are semiconductor and thyratron-con 
trolled supplies. NJE Corp 
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PUSHBUTTON SWITCH — Pushbuttor 
control for vending machines, appli 
ances, commercial computers and light 
industrial equipment may be provided 
by the pushbutton switch, Micro 
Switch 71PB, described in Data Sheet 
111. Button may be engraved by the 
user and is keyed to the bracket to 
prevent rotation. Design is tamper 
proof and installation is said to be 
fast and simple. Possible variations 
are pointed out and electrical ratings 
are given. Micro Switch, A Division 
of Minneapolis-Honeywell Regulato: 
Co 
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ALTERNATOR REGULATION AND CON 
TROL— Described in an 8 page techni 
cal bulletin is the McHenry excitation 
system, an advance in the technique of 
alternating regulation and control. The 
system provides fast response, positive 
stability and close regulation. Othe: 
advantages: simplification of new de 
signs, and easy installation. Curve 
schematics and other illustrations are 
rovided. Electric Regulator Corp 
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DEEP-DRAWN CASES — Sixty page cal 
alog describing deep-drawn and fabri 
cated cases of aluminum, brass and 
steel announces availability of over 
1400 deep-drawn cases available from 
stock. The units are produced fron 
tandard dies, thus eliminating tooling 
ind special set-up charges. Military 
ases are also available. Zero Manu 
facturing Co 
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MAGNETIC PICKUPS Detailed in 

two-page data sheet are magnetic pick 
ups described as compact onl sensitive 
transducers which translate the move 
ment of ferrous objects into a variable 


and measurable a-c voltage proportional 
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FORMVAR ... 
the name everybody depends on! 


— 


4 


Formvyar is the registered trade name for polyvinyl formal 
produced and sold only by Shawinigan Resins Corporation. 
When combined with an alkyl phenolic resin it becomes 
that tough, heat resistant wire enamel popularly known a 

“Formvar enamel,” 75% of all magnet wire used today i 

enamelled with Formvar phenolic. 


Good reasons for this universal acceptance of Formvar 


are expressed in the statement of the wire enamel require 
ments that Formvar phenolic enamel meets, 


Formvar phenolic enamel passes industry tests for: 
Coating uniformity and smoothne ¢ Abrasion resistance 


Heat shock resistance ¢ Dielectric resi tance, dry and wet 


Resistance to thermoplastic flow ¢ Resistance to solvents 


Flexibility ¢ Adherence 


Exercise of exacting production control 


and active 
research into variations of the basic formulae keep Formvat 
a uniform and dependable 


el Lool to | iwih 


redient in proved wire enam 
ind Formvar for continued prog 
ress. Shawinigan Resins Corporation, 5112 Monsanto 


Ave., Springfield 1, Ma 


) 


SHAWINIGAN 





so 5 
NEW LEDEX 
o_O 
HERMETICALLY SEALED 
ROTARY SELECTOR SWITCHES 


AND STEPPING RELAYS 


MAX MAX. NO 
MODEL NO HEADER 
WAFERS PINS 


" 


*Circuits should allow for header pins 
fo carry arc suppression items externally 


THESE STANDARD HERMETICALLY SEALED ENCLOSURES ARE NOW AVAILABLE FOR LEDEX 


Hermetically sealed Ledex switches are moitsture-proof dust-proof 
and protected from the effects of salt-spray, fungus and humidity. 
Also, many of the hermetically sealed Ledex selectors qualify for 
the requirements of MIL-E-5272A. Ledex selectors simplify installa- 
tion problems, reduce wiring time to a minimum and prevent damage 
caused by tampering 

Many switching combinations are available with the standard 
models, If the standard models do not answer your specific require- 
ments, send the salient facts of your special hermetically sealed 


selector switch problem to us for our recommendations, 


4 For best delivery specify one, ten or 


¥ fifteen pin headers, (Illustrated) 


WRITE FOR COMPLETE 
iwc. INFORMATION TODAY! 


123 WEBSTER STREET, DAYTON 2, OHIO 


N CANADA MARSLAND ENGINEERING LTE KITCHENER, ONTAR 
IN EUROPE NSF LTO 2 ALFRED PLACE, LONDON, ENGLANT 


to the rate of the object’s movement 
This accurate mechanical-electrical 
transfer of energy finds applications 
in thyratron circuits, electrically oper- 
ated devices, relays, electronic counters. 
Electro Products Laboratories. 
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TIME DELAY RELAYS — Time-delay 
ranges for the three time delay relays 
described in bulletin A.W.H. TD 403 
are available from 14% sec to 90 min. 
Operating voltage range is similarly 
wide. Details are provided on the func- 
tion of the units along with catalog part 
numbers for standard ranges and volt- 
ages in a-c, d-c and 400 cycle units. 
Timers are now available with improved 
extruded aluminum dust covers. Infor- 
mation on timing accuracy and other 
ratings is also provided. The A. W 
Haydon Co 
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HIGH-TEMPERATURE LUBRICATION 

Compilation of current good practices 
in high-temperature lubrication with 
colloidal dispersions is designated Bul 
letin No. 423. It includes many brief 
case histories describing how ‘dag’ 
colloidal graphite, a high-purity elec- 
tric-furnace graphite processed to col- 
loidal size and dispersed in a wide 
variety of fluid carriers, is effectively 
used for general high-temperature lu 
brication of various types of mechanical 
equipment. Also discussed are applica- 
tions for ‘dag’ dispersions of molybde 
num disulfide. Acheson Colloids Co 
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HERMETIC SEALS FOR TOGGLE 
SWITCHES —-Single-page engineering 
bulletin number Hex-7 describes a 
high-pressure switch boot containing 
an internal hexagonal nut. Used to 
replace standard panel mounting hard 
ware on toggle switches, the boot serves 
as both sealing device and locknut. 
Applicable military specifications met 
by the unit are listed, sealing materials 
and their properties are reviewed and 
their characteristics discussed. Colors, 
sizes and special modifications are also 
treated. Automatic and Precision Mfg 
Co 
Circle No. 148, Reader Inquiry Service Cards 
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STANDARD PLASTICS KNOBS — Com 
plete line of thermosetting plastics 
standard instrument and control knobs, 
dials and assemblies are the subjeot 
of Catalog 106. Available from stock 
tooling, the knobs can be produced 
in any thermosetting plastics material 
Dimensional drawings, line drawings, 
and tables and text provide information 
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| his Electronic Reliability Engineer just discovered the IERC way 


to insure his chances of meeting equipment reliability specifications 


and military acceptance schedules. 
Tubes failures (too often and too soon) caused by 


; of electron tube failures, were hi problem. 
the “heat was olf” both 


heat and vibration, 


the major CONSE 
With IEF RC Heat-dissipating Tube Shield 
the suffering tubes and our man with the problem! Tube operating tem 
peratures were lowered as much as 150°C and tubes are lasting 5 time 
longer. Schedules were met time and money aved highest tube 
reliability achieved! 
Suspect and investigate the heat and vibration enace when tube fail 
ure » plague you. Eliminate it with IERC Heat-di ipating Tube Shield 
available in sizes for Miniature, Subminiature, Octal and Power 


types of electron tubes. 
' f 


anaes oes e, 


1ERC literature and latest Octal and Power tube shield Technical Bulletin oy available now— FREE! 


International ~~). 


electronic research corporation 
145 West Magnolia Boulevard, Burbank, Calif 
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SO SENSITIVE 
‘IT CAN MEASURE THE CHARGE 
BETWEEN YOUR FINGERS 


CURTISS-WRIGHT 


DYNAMIC CAPACITOR 
ELECTROMETER 


FOR STABLE AMPLIFICATION OF LOW-LEVEL DC SIGNALS 


Measures currents as low as 10°'* amp. * Extremely high input impedance . . . 
10'® ohms. * Low drift — less than 1 my per 24 hours, * Uses dependable, 
durable dynamic capacitor. * Accuracy of * 1%, % full scale. * Only 14” x 10” x 9” 


The Curtiss-Wright Dynamic Capacitor Electrometer is ideal for meas- 
uring minute currents or voltages from high impedance sources. There 
is no 60 cps interference since the Dynamic Capacitor Electrometer 
operates at 1,000 cps. The instrument can be used to measure static 
charges, potentials of floating grids, insulation leakage currents, capaci- 
tor dielectric leakages, and to study transistors and diodes. Its rugged- 
ness, reliability, and high sensitivity make it especially suited for use 
in the nuclear field as a component in reactor control systems and in 
industrial control systems employing radioisotopes as energy sources. 
It can be used for pH determination, and in mass spectrometry, In bio- 
physics and medicine it may be used to measure cell potentials, skin 
potentials, streaming potentials, injury potentials, and nerve impulses. 
Besides providing an indication on its Own meter, it will Operate any 
standard recorder, For details, write Nuclear Equipment Sales Dept., 
Curtiss-Wright Corporation, Electronics Division, Carlstadt, N. J. 


ELECTRONICS DIVISION 


HUE 


CORPORATION + CARLSTADT, WN. J 


on heavy-duty instrument knobs, con 
trol lever knobs and vernier dial as 
semblies, among others. Dial indicator 
assemblies, crank handle knob assem 
blies and pointer and bar knobs are 
among other products described 


detail. Kurz-Kasch, In 
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PRECISION WALVES Designed for 
precision use in hydraulic and pneu 
matic systems, the line of precisior 
valves described in an illustrated four 
page brochure include check, shuttle 
relief and shutoff valves. Features of 
the line include sealing O-ring that 
automatically establishes line-of-contact 
sealing as valve closes Resiliency of 
the O-ring serves as shock absorber 
virtually eliminating wear of metal 
parts. Design features and technical 
characteristics of available models are 
given and types are illustrated. Table 
list material designations, connection 
designations and typical O-ring recon 
mendations. Circle Seal Products Co 
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TERMINAL BLOCKS —Complete line of 
terminal block kits and terminal blocks 
are described in Catalog No. 556, which 
suggests combinations of various types 
of terminals within the same block for 
convenient terminating of high current 
control and power circuits in a mini 
mum of space. High pressure solder 
less connectors, screw type, solder lug 
and feed-thru terminals are included 
A selector chart helps to pinpoint 
quickly the best terminal block for a 
given application. Curtis Development 


and Mig. Co 
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STANDARD SYNCHROS —Engineered to 
high military and commercial stand 
ards, a line of size 1, 3 and 5 Tele 
synehros form the subject of illustrated 
12-page brochure. Available units in 
clude transmitters, receivers, control 
transformers and differential units 
Detailed specifications are provided 
ind illustrations and text presented 
on the two types of systems for torque 
transmissions and servo control il 
which the Telesyn synchros find appli 

itions. Ford Instrument Co., Division 
of Sperry Rand Corp 
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SHADED-POLE MOTORS Designed fo 
fan and blower applications in rating 
from 1.5 watts through lf hp, the 
haded-pole motors described in publi 
cation GEA-6134A have dimensions of 
) in (39-frame) rated Me throug! 
1, hp, 5 in. (21-frame) motor rated 
» mph through “e hp, and 4in. (11 


yr 


frame) motor rated 15 mph throug! 





in sealing, potting and encapsulation— 


et | e 


give excellent electrical, thermal and 
mechanical properties, plus— 


excellent dimensional J high mechanical strength 
J stability 


J outstanding adhesion to J exceptional dielectric 


metal, glass, plastics properties 


Although relatively new, the Epon resins have won an 
important place in electronic and electrical manufacture. 
Their applications are manifold . . . in printed circuit 
laminates, transformer and motor sealing compounds, 
potting compounds for components and subassemblies, 
protective enamels, adhesives, tool and die materials 


eerie icamesee a For potting and encapsulating—the excellent dimensional 
poration, Bl Monte, California, to a stability of Epon resins, which can, for example, withstand 
400-kva transformer winding at 
Lareen-Hogue Blectric Co., Los 
Angeles, Calif. standing adhesion to metals and glass assures airtight en 


solder bath temperatures without ill effect, and their out 


closure of delicate components and vacuum tubes 


As adhesives — solvent-free Epon resin formulations cure at 
room temperature with contact pressure alone; form powerful 
bonds between glass, metal, wood or plastic 


As sealing compounds—varnishes and enamels based on 
pon resins provide excellent moisture sealing plus outstand 
ing resistance to solvents and chemicals, even at elevated 


tem peratures 


For laminating — Epon resins laid up with inert fibrous fillers 
produce base laminates that have superior dielectric proper- 


ties and can be sheared, punched, drilled and bath soldered 


Write for information on the use of Epon resins in electrical 


Thoxene Clamp-Coat, an Epon resin and elect ronic applicat 1oOn 
cable eplicing compound, producesa 
weatherproof, abrasion-resistant 
coating with high electrical insula 
tion. Manufactured by Woodmont 
Producte inc., Huntingdon Valley, Pa 


SHELL CHEMICAL CORPORATION 
CHEMICAL SALES DIVISION, 380 Madison Avenue, New York 17, New York 


Atlanta « Gesten + Chicege « Clevelend - Detrelt - Hewsten + Los Angetes « Newark « Mew York « Sen Franciece + 0. Lows 
i CANADA: Chemical Division, Shell O81 Company of Conede, Limited « Mentrest - Terente - Vensceuwer 
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what 


you should 
know 
about 
bacon fat 
and 


Albanene’ 


Here's the buying information you should have 


to get the best value when you buy tracing paper. | 


1. The usual way ©! “transparentizing” tracing papers is with waxes or 
muneral obs much the way bacon fat makes 4 papel towel transparent 
eventually, these oily fluids “leak” out — Ie aving the paper opaque and 
useless for reproductions 
Result: Valuabk drawings on ordinary trac ing papers eve ntually become 
yellow or britth lose the in ¥e produc tion qualitu S And, these days, rr place - 
ments often cost twice as much as the originals 


2.The K & E way —Albanene tracing paper is mad transparent with an 


inert synthetu resin Which us che mically stabl can't le ak out ever! 


Result: Albanene Stays transparent Stays strong protects every 
nickel you invest in time and tale nit working on it 


HMaTranlee 


important: During manufacture, constant testing uniformity 
as well as pen i} taking and erasing quality s. [he very qualities that have 


made Albanene America’s best selling tracing paper 


Try Albanene Today it's available in 3 weights and in rolls 


or pads. Try it now it’s the best value you can buy! 


- sheets 


89 VEARS OF LEADERSHIP 


In equipment and materials for drafting, survey ing, 


reproduction and optical tooling in slide rules 
and me asuring tapes 


Nas KEUFFEL & ESSER CO. 
Si a NLW YORK HOBORLN NO Detror Cicag St Lows Dalles San francisce los Angetes 


Seattie - Montreal 


35 mph. Also available are motors with 
83% in. diam (51-frame) model rated 
1.5 through 16 watts. Application infor- 
mation, product features, and available 
accessories are also discussed. General 
Electric Co 
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DIFFERENTIAL TRANSFORMERS——-J wo 
new price and specification sheets pro 
vide information on units covering a 
range of +0.003 in. to +3 in. Stock 
units are available for service up to 
220 F; on order for 500 F continuous 
ambient temperature. Minatron Corp 
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MAGNETIC COMPONENTS FOR ELEC- 
TRONIC APPLICATIONS —-Transformers 
and other magnetic components for 
electronic equipment are the subject 
of an illustrated pamphlet stressing 
fabricator’s ability to comply with ASA, 
RETMA, MIL-T and other standards 
Modern plant facilities are available for 
production runs as well as for prototype 
models, Company manufactures U-type 
wound HyperCores to provide minimum 
size and weight. Moloney Electric Co 
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| VIBRATION PICKUPS AND METERS 


Table in a six-page bulletin aids in 
selecting proper pickup for given vibra 
tion test requirements by providing 
data on natural frequency, damping 
factor, d-c coil resistance, available 
stroke and sensitivity for 16 of the 
many maker's vibration pickups with 
ball-bearing or jewel bearing suspen 
sions. Data are also provided on velocity 
type pickups, including their design 
and method of operation, as well as on 
hand-held probe-type pickups. MB 
Manufacturing Co. 
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HEAT TREATING BERYLLIUM COPPER 

“Heat Treating Curves for Beryllium 
Copper Strip” presents new heat-treat 
recommendations for producing maxi 
mum strength and hardness in beryllium 
copper strip. Curves are provided for 
the four standard tempers; improved 
properties resulting from newly de 
veloped heat treatments apply to both 
Alloy 25 and Alloy 165. Old and new 
heat-treat recommendations are given 
Penn Precision Products, Inc 


Circle No. 157, Reader Inquiry Service Cards 
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LAMINATED PLASTICS PARTS Pre 
cision parts fabricated from Lamicoid 
plastic laminates are the subject of an 
+-page booklet describing the advant 
ages of the thermosetting plastics and 
the benefits resulting from dealing with 
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YOUR ‘SPECIAL’ TIMER 


may be one of our 


721 STANDARD UNITS! 


Running Time Meters 


4 


We have 20 years of experience in developing new We manutact 


rs in these 
timers to meet our customers 


widely varying require 4 broad cl 
ments. Our Engineering Department not only originates 


INTERVAL TIMERS * TIME DELAY TIMERS 
new designs, but also develops modifications for that RE 
purpose. That's why most requests for special timers can -CYCLING TIMERS + RUNNING TIME METERS 


be filled without delay—by one of the 721 combinations 


issifications 


Our large stock assures you of rapid deliveries—even 
we've developed so far from our 17 basic types of 


! when we have to create 
timers. But if we don't have what you want on hand, 


a brand new timer for your 
special needs. Ask us first~you may save yourself much 
we ll welcome the chance to design and make it for 


you! And quickly too! 


lost motion and yo nquiry will receive prompt 
attention 


SPT aed ae Oia 
the Pulse Beat Di Industry 


INDUSTRIAL TIMER CORPORATION 


1411 McCARTER HIGHWAY, NEWARK 4,N. J. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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LOW VOLTAGE 


ELECTROLYTIC CAPACITORS FOR 
TRANSISTOR APPLICATIONS 





Transistorized assemblies demand miniaturized 
low-voltage electrolytic capacitors. In many cases, conventional 
electrolytics prove adequately small; in others, new designs 
have to be developed. Aerovox application engineering, 
always in step with electronic trends, now offers a 
wide choice of miniaturized electrolytic capacitors. 


Type PR Special Capacitors metal-cased, resin-sealed, 
subminiature electrolytics offering extremely low electrical 
leakage and excellent shelf-life characteristics. Available 
in voltage ratings of 1 to 50 VDC, and standard operating 
temperature range of —20°C to +65°C. Other ratings, 
temperature ranges and mechanical configurations available 


= 


Type PWE Capacitors steatite-cased, miniature alumi 
num-foil electrolytics offering high capacitance at low 
voltages. Available for vertical mounting or with axial 
leads as illustrated, in standard voltages from 1 to 50 VOC 
and standard operating temperatures of —20°C to 450°C 
Exceedingly low leakage currents 








Type XXP Capacitors metal-cased, compression-seaied 
subminiature electrolytics providing exceptional shelf 
life and extremely low electrical leakage characteristics 
Axial-lead style as illustrated. Standard voltage ratings of 
1 to 50 VDC and standard temperature range from —20°C 


ACTUA to 465°C. Other ratings, temperature limits and designs 
SIZE available 





for For Printed Wiring For For 
Personal Radios Assemblies Hearing-Aids instruments 


W ’# go For complete details on these and other 
Aerovox components. 
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the producer of the base material, who 
is of necessity, familiar with the ma 
terial’s properties. Products produced 
by punching, turning, milling, auto 
matic screw machining ind other prom 
esses are described. Also shown are 
examples of molded, molded-lacerated 
ind post form parts. Mica Insulator Co 
Circle No. 158, Reader Inquiry Service Cards 


preceding back cove 


RETAINING RINGS — Fnvineering speci 
fications on an expanded line of re 
laining rings are presented in a new 
catalog listing 24 sizes in Series 1000 
open-type retaining rings for shafts 
measuring ‘%, to | in 37 sizes in 
Series 3000 which conforms to NAS 50 
for housings measuring ly to 2%6 in 
in diam: and 48 in Series 3100 external 
retaining rings which conform to NAS 
51, designed to fit shafts from 1% in. to 
1, in. Industrial Retaining Ring Co 


Circle No. 159, Reader Inquiry Service Cards 
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MULTIPURPOSE TRANSISTOR SOCKET 

Multipurpose socket described in 
Bulletin 103 may be used for 3-pin 
transistors with in-line pins or with 
pins on a 0.200 in diameter pin circle 


accommodating triangular pin con 


figuration, eliminating the need for 
tocking different types of sockets for 
variations in pin layout Insulator 
body is made of low loss mica-filled 


phenolic, type MEE, in accordance 
with the latest issue of Specification 


MIL-P-14. Eleo Corp 
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OPEN DRIP-PROOF MOTORS Latest 
design features of a series of open 
drip-proof motors in NEMA rerated 
ratings of 44 to 40 hp (Type G) and 
in non-rerated ratings of 4% to 100 hy 
(Types AP and APWW) are described 
in an illustrated bulletin pointing out 
such features in the rerated motors as 
a diagonally split cast iron conduit box 
and leads with attached metal markers 
In addition to cutaway views of the 
motor, the bulletin includes tables of 
ratings and dimensions a well as a 
horsepower frame chart. Allis-Chalmer 


Co 


Circle No. 161. Reader Inquiry Service Cards 
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ELECTRICAL EQUIPMENT FOR ARC 
FURNACES D-c motors, controls 


switchgear and transformers for are 


furnaces are reviewed in 16-page bul 
letin GEA-6351 Listed are the ad 
vantages of the maker's metal-clad 


switchgear, designed for frequent fur 
nace switching, and the dependability 
of furnace transformers which are 
ideally suited to resist short-circuit 
stresses Features of the d-c motors 
in lude heavy duty shaft and bearings 
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PROTECTION PLUS...YOURS WITH ° 


A doubly protective slot liner: 


polyester film in a sandwich of woven glass! 


@ Now in stock for immediate quantity delivery—this triplex Class B 
material is constructed of two sides of .005 yellow varnished woven glass, 
“sandwiching” .003 polyester film for tough mechanical protection. This 
glass-film-glass lamination not only shields against the iron laminate side 
of the cell liner, but also acts as a safety barrier against pressure from 
rough insertion of wire. High dielectric strength, good handling qualities 


and exceptional flexibility are features that make this an outstanding 
Class B slot liner. 


And that’s only one of over 20 different stocked Irvington combinations 
of polyester film laminated with woven glass... kraft or rag...or asbestos 
.--in duplex or triplex combinations. All are “tops” in Class A and Class B 
coated materials, bonded with special Irvington adhesives that effectively 
safeguard against delamination. You can count on Irvington for the new- 


est and finest in quality controlled coated products. 


Flexible Electrical Insulations Tubings 
Coated Fabrics and Papers Extruded Plastic 


Varnished Tubings 
LOOK TO Varnished Cambric ard Glass Cloth 
IRVINGTON Silicone and PTFE Coated Glass Cloth Tapes 
FOR: Varnished Papers, Silk, Rayon and Nylon Vinyl 


Varnished Cambric 
Laminated and Coated Silicone Coated Glass 
Slot Insulations 


insulating Varnishes 


KEADER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


Silicone Rubber Coated Glass 


IRVINGTON 


the , 
filiesa 

of 
insulating 
varnishes, 
Call 

3 


IRVINGTON *140 


@ Forthe highest mechanical strength 
under the most adverse operating 
conditions, nothing surpasses Irving 
ton #140 Varnish. Leading manufac 

turers depend on this high bonding 
strength varnish—for high speed 
motors and generators, in diesel elec 
tric equipment, and other electrical 
units which must take severe vibra 
tion. It’s the natural choice for im 
pregnating all windings subject to 
mechanical stress. Due to the unusual 
flow characteristics of #140, better 
balancing can be achieved with the 
initial varnish treatment, thereby re 
ducing processing time. Excellent 
electrical properties, high resistance 
to heat, oil. and chemicals, unusual 
tability in storage and dip tanks 

all these qualities make Irvington 
#140 your best choice, too, 


IRVINGTON 


ERTL 

























nee More than 30 MILLER-HARRIS models available. Modifica 
s 
“~¢ ' tions or combinations of existing units often provides special, 
, new applications with minimum delay and tooling cost. Pro 
duction facilities with capacities of thousands of timer units 
Series 123 per doy 


Clothes Dryer 


Series 110 Series 1146 Model 5P 
Pushbutton Timers Appliance Timers Portable 24 Hour Repeat Cycle 


. 





Investigate MILLER-HARRIS 
ELECTRIC TIME CONTROLS 


to make your product automatic — 
improve performance — lower 
costs — increase saleability. 


Series 100 


Time Switch Timers 





Write for 
Ilustrated 





Brochure 





Model 148 Series 103 
Defrost Control Sequence Timers 


eS ae Pe a ener 
609 EAST OGDEN AVE. © MILWAUKEE 2, WIS. 


THE HOTTEST THING IN 
VTA UE ee TAYE 8 


THE NEW WATLOW 


FIREROD 


CARTRIDGE 


than ANY standard 
cartridge heating unit! 


/ 


A New high in Watt Densities and temperatures 
|-o-n-g-e-r cartridge life 


For convincing test-proof and other infarmation 
for new FIREROD Bulletin 





1362 FERGUSON AVE. 


SAINT LOUIS 14, MO.) 


cast-iron, movable conduit box. rolled 
steel frame and Class B insulation 
General Electric Co 
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FIRE CONTROL SYSTEMS — Pointing 
out the vast research and development 
effort required to bring fire’ con- 
trol designs from the planning to 
the production stage, illustrated four- 
page brochure points out availability 
of facilities for every phase of system 
engineering and testing. Components 
from which advanced fire control sys 
tems are fashioned are listed. Auto 
netics, A Division of North American 
Aviation, Inc 
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ELECTRICAL DELAY LINES —Lumped 
parameter electrical delay lines are 
the subject of a new catalog providing 
data on delay, rise time, impedance 
attenuation and dimensional specifica 
tions for typi al delay lines in manu 
facturer’s several delay series. The 
delay lines are stable to better than 

| per cent under normal operating 
conditions. Additional engineering data 
provide information on temperature 
coefficients of delay, accuracy of im 
pedance, and other important features 
These standard variable delay lines are 
true variable length lines rather than 
tapped lines. Underwood Corp.. Ele 
tronic Computer Div 
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INSULATION RESISTANCE TESTER 
According to Bulletin 2C, complete 
electrical testing of circuits, panels 
switches, motors, circuit-breakers, cable 
and wiring is at your fingertips with 
the Vibrotest A flip of the selector 
switch affords a choice of up to nine 
ohm, megohm. a-c and d-c voltage 
ranges. Advantages include the ability 
to perform testing jobs accurately with 
pushbutton ease. One set of batterie 
will last for over a year in normal use 
Associated Research In 
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METAL LAMINATES —Result of a long 
range development program, new metal 
laminates with a true metallurgical 
bond are combinations of two and three 
metals permanently and metallurgically 
bonded together to form one “sand- 
wich.” The combined metals, either 
duplex or triplex, offer physical, chem- 
ical and mechanical properties that are 
described as “impossible to get in a 


single metal.” Combinations of such 
metals as stainless and mild _ steels, 
Monel, copper, brass, titanium and 


other metals—-including some precious 
ones—can be successfully bonded to- 


gether. Applications including major 
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* CUT CORES, Types C and E 


%* TOROIDAL CORES, Cased 
and Uncased 


Bae )- 1-1 eee) i 


It's ARNOLD for 


Cpyplicalions 


Let us help you with your core re 
quirements for Pulse and 
3-Phase Transformers 
Amplifiers, Current 
formers, Wide-Band 
Non-Linear Retard 

Coincident Current Matrix Systems, 
Magnetic Memory Elements 
Harmonic Generators, etc. 


kor Complete Datails 


Write for Bulletins: 


* SC-107—Cut Cores, Types C and E 
* TC-101A—Toroidal Cores, cased 
and unc ased 


* TC-108—Bobbin Cores 


Powe r 
Transformers, 
Magnetic Tran: 
Transformers, 


Coils, Reactors, 


Stati 


ADDRESS DEPT. EM-612 


READER INQUIR SERVICE CARDS, PRECEDING 


EVERYTHING in TAPE-WOUND CORES 


BACK 


MATERIALS: Deltamax, 4- Mo- 
Permalloy, Supermalloy, Mumetal 
4750, Monimax, Silectron, Permendur 
all are available for cores depending 
upon the specific properties required 


GAUGES: The following standard tape 
thicknesses are available for Arnold 
tape wound cores in most of the mag- 
netic materials mentioned above 
O12", 004", 002 OOL", 0005S”, or 
.00025"'. Bobbin cores are made from 
tape .0O1” to .000125” thick. 


79 


SIZES: Cores weighing from a fraction 


THE ARNOLD 


of a gram to many hundreds of pounds 
can be supplied. Toroidal cores are 
made in 27 standard sizes with nylon 
cases. Types 'C” and “E”’ cut cores are 
in a total of 5430 standard sizes 
Many special sizes and shapes of both 
gapless and cut cores are manufactured 
for unusual requirements. 

OTHER PRODUCTS: In addition to 
lape-Wound Cores, we also produce 
a complete line of Mo-Permalloy 
Powder Cores, Powder Cores, 
and permanent magnets. © Let ws work 
with you. 


made 


Iron 


ENGINEERING (SOMPANY 


SUBSIDIARY OF ALLEGHENY LUOLUM STEEL CORPORATION 


Main Office & Piant: Marengo, Illinois 


Repath Pacific Division Plant: 641 East 61st Street, Los Angeles, Calif, 


et 


OVE! 


District Sales Offices: 
New York: 350 Fifth Ave, Los Angeles; 3450 Wilshire Blvd. 


Boston; 200 Berkeley St, 











Can 0.0005 inch 


precision strip simplify 
your product design? 


From 0.0005 in. to 0.040 in 
thick and 0.090 to 6 in. wide 
these alloys are available as 


pecial-tolerance strip 


Beryllium Copper 
Phosphor Bronze 
Nickel Silver 

Brass 

Chromium Copper 
Stainless 17-7PH 
Invar 

Magnetic: High Nickel 


Some immediately available 
Others rolled to order in 2 
to 21 days. Can be supplied 
in coils or straight lengths 
with slit or filed edge 

also cadmium plated 


Write for Bulletin 7 
TODAY. 











PENN 


4b ea eee 


601 Crescent Avenue * Reading 





SALES OFFICES 


New York Philadelphia 
HG. WILLIAMS 1A. RHODES 
Ramaey, N. J Upper Darby, Pa 
Boston 
‘ , St. Lowis 
F.G. STROKE 1A. CROW! 
Cleveland 
LD. ALSPACH Heveten 
Chicago RANDOLPH 
R A. BURKETI SALES CO 
Los Angeles 
KRUSEN WIRE & PREL CO, 
WAREHOUSES 
New York 


BERYLLIUM COPPER St PPLY CO 


Little Falls, New Jers 


Chicago 
PRECISION STEEL MW ARKHOUSI 


Los Angeles 


KRUSEN WIRE & STEEL CO 


as 







IN¢ 


appliance ind electronics equipment 


are a few of the possible uses 
port Brass Co 


Circle No 


Bridge 


166, Reader Inquiry Service Cards 
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FASTENERS Among the metal fas 
teners described in a large illustrated 
catalog are bolts and studs, keys. nuts 


pin and rivets. Shields, washers and 


i large variety of screws and pins are 


among other available products For 


user-convenience each ection of the 


catalog is tabbed and a one-and-a-half 
page index provided. Indicative of the 


wide range of fastener available are 


the listings of over 3O heads and sub 


heads in the Index under Screw 
Sterling Belt Co 


Circle No. 167, Reader Inquiry Service Card 


preceding back cover 


s alone 


EXPLOSION -PROOF 


design feature 


MOTORS Latest 
ot¢ xplo ion-prool mo 
tors in NEMA rerated ratings of % 1 
MO hp | ly pe (77) 


ratings ot 


ind in nonrerated 
iy to LOO hp { lype APZZ) 
ire described in a new illustrated bul 
letin Feature include a diagonall 
split cast iron conduit box for increased 
wecessibility and ease of wiring, and 
i rotating shalt seal on the shaft es 
Other 


pointed out inelude 


tension end design features 

high-cooling eth 

erency ind thoroughly protected be “tl 

ing Allis-Chalmer 

Circle No. 168, Reader Inquiry Service Card 
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Manufacturing Co 


D-C SOLENOID CONTACTORS Find 
ing applications in electronic, refrig 
equipment, the 
solenoid lype contactors 


eration and other 


described in a 
four-page illustrated brochure are de 
signed for controlling d-c starting mo 
tors, remote control of power circuits 
on battery charging systems, and for 
low-voltage d-c motor generator sets 
Completely enclosed construction avoids 
need for special handling during as 
sembly or installation, Advantages in 
clude high-current capacity at 32 volts 


RBM Div., Essex Wire Corp 
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d-c max 


STAINLESS STEEL FASTENERS —Thirty 
seven different basic fastening devices 
are illustrated and described in a com 
prehensive eight-page brochure, includ 
ing screws, bolts, nuts, washers, rivets 
pins, and AN specification fasteners 
Tables provide data diameters, as well 
as threads, head and point styles, and 
stainless steel Allmetal 


Serew Products Co., Ine 


grades of 


Circle No. 170, Reader Inquiry Service Cards 
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WIRE, ROD AND STRIP. —Data on wire 


rod and strip of monel, metal, nickel, 


Ni-O-nel 


and other electrical resist 


Inc one | 
Ni-Span ¢ 


nickel-clad copper, 


ance alloys and stainless steels are in 
cluded in a 28-page price schedule that 
also doubles as a reference data hand 
book. Charts and tables on normal chem 
ical analysis, mechanical and electrical] 

as well as magnetic—properties re 
viewed, and useful reference data pro 
vided on weight for wire, rod, strip and 
flat wires. Techalloy Company, Inc 


Circle No. 171, Reader Inquiry Service Cards 
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HIGH-TEMPERATURE BRAZING AL- 
LOYS 


applic itions and other pertinent data 


Selection factors, recommended 


on four high-temperature brazing a! 
loys are presented in Bulletin No. 22 
The alloys, which are basically nickel! 
alloys have nickel contents ranging 
from 72.5 to 93.25 per cent. Sines 
these alloys form a bond by alloying 
with the parent metals, the strength o! 
the joint is equal to or better than the 
trength of the metal itself. Text alse 
describes a 6-step procedure for ob 
taining high-quality joints with these 
Handy and Harmar 


Circle No. 172, Reader Inquiry Service Cards 
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brazing alloys 


PULSE GENERATOR 


scribes a | mie 


Bulletin B-3 de 
pulse generator wil 
continuous control of repetition rate 
pulse width and delay. The general 
purpose instrument is designed for ap 


plications involving 


repetition rate- 
from 0 to 10,000 


and fast rise time pulse out 


through | me, delays 
microses 
puts of positive or negative polarity 
ind widths to 10,000 microsec Fea 
tures include excellent RF shieldin; 
external 


triggering and pushbutton 


single-pulse operation, as well a» 
modular construction. Rutherford Ele: 
tronics Co 
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REMOTE POSITIONING PACKAGE 


The Power Positioner described in 
Bulletin 2500 is a new type of serve 
system featuring high speed, high tor 
que and high accuracy performance 
Now available in a custom engineered 
ready-to-use package, the system = is 
useful for such industrial control ap 
plications as machine control, feed 
screws, console control of remotely 
located functions requiring mechanical 
positioning and other uses where re 
mote mechanical motion, either rotary 
or linear, is required. Globe Industries 


Circle No. 174, Reader Inquiry Service Cards 
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SMALL SEAMLESS TUBING AND SMALL 
TUBULAR COMPONENTS — Fabricator 
of a line of small tubular components 
and small seamless tubing draws seam 
less metal tubing in all popular anal 
vses in sizes from 0.005 to 0.625 O.D 
with walls from 0.0010 to 0.065. in 
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in just 2 seconds... 


this motor completely “wicked” and lubricated... automatically! 


PERMAWICK 


MAKES THIS REVOLUTIONARY PROCESS POSSIBLE! 


PERMAWICK is the world’s first and only 
lubricant that combines both wicking ma 
terial and oil in a single fluid form. PER- 
MAWICK is automatically injected under 
pressure ... in just 2 seconds. . . and 
molds itself to fill and take the form of any 
size or shape bearing cavity. This remark- 
able achievement now makes possible full 
automation of sleeve bearing assemblies 
. eliminating all felt parts and costly 
hand insertions of these parts. In motors, 
PERMAWICK also eliminates vertical scav 
enger felts . . . permitting all angle mount 
ings without additional components. PER- 
MAWICK (85.7% oil) means twice the 
lubricant in the same space greatly 
increasing product life and efficiency. 


READER INQUIRY SERVICE CAKD 


PERMAWICK has been conclusively 
proved in the laboratory and in the 
field, on hundreds of thousands of 
products now in actual use. Learn how 
you can utilize revolutionary PERMA- 
WICK in your products and production 
process. Send today for complete de- 
scriptive brochure and free sample. 


*A PATENTED PRODUCT BY 


COMPANY 


S319 EAST OUTER DRIVE 
DETROIT 324, MICHIGAN 





Why ACADIA 


SYNTHETIC 
RUBBER SEALS 


save you money in 
STATIC or MOVING 
seal applications 


eeeeeeeece eceeelhis seal will save you 
money with no perform- 
ance sacrifice. Minimum 

MOLDED LATHE cuT . 
O-RING SEAL SEAL tooling cost, no molds, no 
costly delays. Can be made 


up to 25” |.D. 


Acadia Synthetic Rubber Parts are the highest 
quality components, processed for oil resistance, 
good aging properties, resistance to heat. They 
can be furnished in any dimension or special 
compound you desire to precision tolerances. 
They are another example of Acadia’s ability to 
SAVE YOU MORE ..SERVE YOU BETTER. 


There’s an Acadia Sales engineer near you to 
serve you. Write us today, and we'll put him 
in touch with you immediately. 


ACADIA ¢ ~- 


ft Bet Se 
ae rsh t hee +h4 “see's 
44d Fi 
oe” : PRODUCTS 


DIVISION OF WESTERN FELT WORKS 
4021-4139 West Ogden Avenue, Chicago 23, illinois 


LOOK 


Branch Offices in the in Principal Cities 
Yellow Poges 


AT%, 
MANUFACTURERS AND CUTTERS OF WOOL FELT 


Company also offers complete forming 
and machining facilities, Also available 
are such specialties as pointer tubing 
(fine aluminum alloy tubing) and 
metal-shielded wire. Complete specifica- 
tions are provided in an illustrated 
four-page brochure. Uniform Tubes 
Inc. 
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THERMAL TIME DELAY RELAY AND 
THERMOSTAT Series of data sheets 
detail the technical specifications and 
construction features of an open-con 
struction, single-pull, double-throw, (or 
a single-throw) thermostatic switch; 
the series G glass thermal time delay 
relay; and the Snapper thermal time 
delay relay. Electronics Div., Curtiss 
Wright Corp. 
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BALL BEARINGS —Complete with sele« 
tion and engineering data, 64-page 
catalog provides data on a variety of 
standard bearings and special-design 
gyro bearings. Catalog contains a di 
mensional index, a series index, and 
a visual guide to bearing types, char 
acteristics and applications. For quick 
reference to standard bearings, perti 
nent information has been assembled 
into page spreads illustrated by cut 
away views and cross sections. The 
Barden Corp 
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ELECTRIC HEATING UNITS AND DE- 
VICES Stock items of a 20-year-old 
company specializing in the engineer- 
ing and manufacturing of heating 
elements, controls and devices, are 
presented in an illustrated data file 
Available products include standard 
rod heaters: water immersion heaters; 
urn heater and strip heaters. Data 
are also provided on standard termi 
nals, sheathed conductors, thermo 
couples and thermostats. Also available 
ire industrial switches and specialties 
made to customer specification. Useful 
engineering reference material is in 
cluded. Tuttle and Kift, In 
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MIDGET POTENTIOMETERS —Designed 
for 125 C operation, Type 101C locking 
bushing potentiometer is essentially a 
locking bushing with a pvotentiometer 
built inside. Suitability for transistor- 
ized, airborne, computer and _ other 
critical compact assemblies is pointed 
out in a two-page brochure. Sixteen 
standard resistance values are avail- 
able, ranging from 47 ohms to 15,000 
ohms. Weight is 2.8 gm. Carter Manu 
facturing Corp. 
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CTC Capacitor Data: Metallized ceramic forms CST-50, in range 1.5 to 12.5 MMFD CST-6, in range 0.5 to 
1.5 MMFD’s; CS6-6, in range 1 to 8 MMFD’s: CS6-50, in range 3 to 25 MMFD CST-50-D, a differential capacitor 
with the top half in range 1.5 to 10 MMFD’s and lower half in range 5 to 10 MMFD 


These Midgets do big jobs well 


(hese capacitors outperform capaci 153 Concord Ave Cambridge 
tors several times their size. ‘Their tun Mass. On the West Coast contact I. \ 
able elements virtually eliminate losses tobert ind Associates, In )068 
due to air dielectric, resulting in wide West Washington Blvd Los Angel 
minimum to maximum capacity range 16, and 61 Renato Court, Redwood 
The tuning sleeves are at ground po Cit 
tential, and can be locked firmly to elim 


y, California 


New Series X2122 Stand-Off Capacitors 
nate undesirable capacity change t ' i 


h ceramic dielectric are 
Kvery manufacturing detail has to Thene w iitee akan 

conform to the highest quality control in 

standards. Because of these standards 

CTC can guarantee the performance of 

this family, and of every electronic com 

ponent CTC makes 
Other precision-made CTC com 

ponents that benefit from CTC high 

quality standards include terminal 

terminal boards, swagers, hardware, in 

sulated terminals and coil forms. For 

Wl specifications and prices, write CAMBRIDGE THERMIONIC CORPORATION 


Cambridge ‘Thermionic Corporation 


makers of guaranteed electronic components 


custom or standard 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





oo Fequires | 
PRECISION 
MADE 
MOLDS 


That's the business we started in 
over 30 years ago. Today we have 
a greatly expanded tool and die 
shop where precision is the all- 
important factor. Here we make 
our customers’ molds as an in- 
tegral part of our complete 
plastics molding operation. 

This puts the responsibility for 
turning out the highest quality 
custom molded plastics squarely 
up to us. Can't we take that 
burden off your shoulders? 

For the complete picture story 
of K & J, send for our brochure, 
“A complete service to users of 
Compression Molding." 


KUHN & JACOB 
MOLDING & TOOL CO. 


1201 Southard St., Trenton 8,N.J. 


Represented by 
S$. C. Ullman 
55 West 42nd St, New York, N. Y 
Phone PEnn 6-0346 


Wm. A, Chalverus 
Carson Road, Princeton, N. 3 
Phone 1-3170-J2 


Wm. T. Wyler 
Box 126, Stratford, Conn 
Phone Bridgeport 7-4293 


Editorial Reprints 


As manuscripts are projected for pub 
lication in each issue of Evecrricas 
MANUFACTURING, the board of editors 
determines which editorial articles are 
to be made available to readers in re 
print form 

Available reprints of articles in this 
and pre ViGls Issues are briefed here 
Any regular ELectricaL MANUFACTUR 
iNG reader qualifies for one copy of all 
ingle-article reprints, without charge 

The numerals shown in reprint list 
ing correspond to the number shown 
on postcards incorporated in the Reader 
Inquiry Service Cards facing back cover 
page. Readers should circle those num 


bers indicating the reprints desired 


REPRINTS NOW AVAILABLE 


Amplifier-Less Synchro System, Ds 
cember 1956 8 pages 
ot the 


chosen by servo designers in an 


An exposition 


general being 


ipproach 
ittempt to lower the cost of servo 
ystem: Described in detail is a 
relay tee hinvique eliminating the need 
for servo amplifier, damping net 
vork and servo motor (205) 


Encyclopedia of Insulating Materials, 
December 1956 12 pages The 
organization and basis of a compre 
hensive manual on electrical insulat 

bye ny 


ny material developed 


under ponsor hip ot the Inter 
national Electrotechnical Commis 
hoon The manual called ofthc ially 
encyclopedia’) is geared to current 
broad developments and aimed to 
facilitate the practical engineering 
specification of such materials for 
optimum design use. Examples of 
detailed group charts of compara 
tive properties from the proposed 


encyclopedia ire reproduced (202) 


Digital Codes for Numerical Control, 
December 1956, 12 


ten hnique s tor 


pages Coding 
reuinrae rically pro 
vrammed hie hine tools computers 
supervisory control and automatic 
data-logging: Baudot printing tele 
graph code punched card system 
self-checking codes; Gray code: and 
plus decimal-binary-Gray 


code conversion (201) 


others 


Clinch Nuts for Thin Materials, No 
vember 1956, 8 pages. Selection and 
application factors for self-clinching 
as well as staked-type captive nuts 
for use in thin soft materials such as 


If multiple quantities of these re 
prints are desired, the rates to govern 
are indicated. Remittances must ac- 
company all orders. Larger quantities 
special quotation. 


Cost of 
Single Subject Reprints 


No. of Number of pages 
Reprints 4-12 16-32 


Gratis 


(,ratis 
$2.00 $3.75 
3.50 6.00 


7.50 12.50 


iluminum alloys. Results of torque 
and tensile tests are tabulated for 
various thread sizes and panel 
Effect of installation 


pressure 1S also 


thicknesses 
discussed and 
shown graphically (203) 


Magnetic Amplifiers in Power Servos, 
November 1956, 8 pages. Study of 
prototype servo system using mag 
netic amplifiers for field control of 
two back-to-back 34-hp servo mo 
tors for military positioning appli 
cation (antenna array) indicates po 
tential application to machinern 
control (209 


Research Progress in Dielectrics 

1956, November 1956, 12 pages. Or 
the spot interpretation and review 
of the round table discussions and 
formal papers presented at the 
1956 Conference on Electrical In 
sulation. Subjects covered include 
dielectric properties of solid and 
gaseous materials; reports on studies 
in electrical breakdown; d-c meas 
urements; new developments in sili 
cone and glass materials; trends in 
very high temperature and radia 
tion-resistant materials; thermal deg 
radation of materials. Graphs and 


tables included (210 


Human Engineering in Equipment 
Design, October 1956, 20 pages 
A summary review of human engi 
neering principles and techniques 
based on field surveys and on re 
search reports both from industry 
ind military sources. Among othe 
phase s of the subject the following 
are discussed: The Design Stages of 
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Parts Like These...at Big Savings 


a 


av 
parts pRooucee 


How can FLO-FORM* parts save you money? A new book containing examples of how other 
Simple! By forming the part, hot or cold, out of bar manufacturers have cut costs and other valuable 
or wire with practically no waste of costly metal information is now on the press. Reserve your 


copy by mailing the coupon 
Harper engineers have been specializing in 


parts of corrosion-resistant metals since the com BY THE WAY 

pany was founded. With this background of ex If you use bolts, nuts, screws, washers, rivets of 
perience they have been able to show manufac brass, bronze, Monel, aluminum or stainless steel 
turers new tricks in producing parts of non-fer you probably know Harper's leadership in this 
rous metal and stainless steel that have resulted field. Over 7000 different items are available from 
in improved quality reduced costs. stock. Phone your Harper Branch or Distributor 


THE H. M. HARPER COMPANY .- 8204 LEHIGH AVENUE + MORTON GROVE, ILI 


WOULD YOU LIKE A COPY OF THIS NEW BOOK? 


ai Mail the coupon 
*Trade-Mark 


Ihe H. M. Harper Compan 
#204 Lehigh Ave 
Morton Grove, Ill 


Please send me the book checked below 


) Harper FLO-FORM Book 
Na me 


Company 


iddre 


Everlasting Faslencngs Gin 


FADER INQUIRY SERVICII RD PRECEDING BACK COVEF 











Ready fo cut 
hot water engineering 5 


Westinghouse matches heat and heat control 
for today’s problem...tomorrow’s new idea 


Today, Westinghouse helps you minimize engineering time and cost in solving water tank heating 
problems. It’s done by matching a complete line of heating units and thermostats. 
Look how this makes for quick selection and dependable application. 


In Westinghouse new wrap-around heater you have sizes and ratings to satisfy any tank 
requirement. A full range of Corox™ immersion heaters adds further flexibility 

in selecting any type of heating desired. Clostemp* and Limitemp* thermostats show you 
stability, accuracy and life beyond industry standards. 


These advantages result from Westinghouse Therm-a-neering™ ...the continued development of 
improved materials, designs and performance. For tomorrow's new idea, Therm-a-neering 
offers you seasoned, confidential counsel. You have all the advantages of complete research, design 


and application engineering, available at the barest possible investment. 


We'd like to tell you more about the complete line of Westinghouse heating units and controls. 
Call your local Westinghouse sales engineer today, or write 


Westinghouse Electric Corporation, Industrial Heating Division, Meadville, Penna *'Trade-Mark 


)-LOA5S4-A 


you caw BE SURE...iF ITS 


Westinghouse 


TRADE NAME 


INSTANT 

Wat WATER FREE DESIGN FACTS 
al Your ; 

favorite / 7. Please send me more Therm-a-neering facts in booklet, B-5937, 
TEMPERATURE pt: vq | | 


theese 


and the following Design Facts Sheets 
Number 


Poo 4 atte + + 
-Seseesesesseesee ea 


Corox immersion heater 
om ACCESS 


a tt - 


4 
J 
f Wrap-cround heater 


M4444 44499444444 


+44 
to ae4t44 444444 eet 


Clostemp thermostat 


Limitemp thermostat 


Name 
THERMOSTAT 


Company 
mMERSION 


neater Address 


City 


Keeping pace with today’s prob- Keeping ahead of tomorrow's new 
lem Therm-a-neering at Westing- idea Therm-a-neering follows a 
house provides a wide selection of | planned research and development 
matched heat and heat control to program opening new heater and 


solve any water tank problem. thermostat applications for you. 
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New! witco.Lator’s 


TYPE LS 
Snap-Action Pre-Set 
Temperature Limiting 


THERMOSTAT 


This new Thermal Switch 
is designed to open or 
close an electrical cir- 
cuit when heated above 
its control set-point. It 
can be furnished at any 
setting from 125° F. to 
250° F 


FOR USE ON 


Space Heaters 
Clothes Dryers 
Air Conditioning 
Equipment 
Home Furnaces 
etc. For complete data sheet, write today 


1001 Newark Avenue, Elizabeth, N. J. 


Canadian plant: Wilcolator (Canada) Ltd 


al 4m TNT Mimico, Toronto, Canada 


EL Export Address: Wilcolator, 1010 Schaff Bldg., 
1505 Race St., Philadelphia, Pa 


COUPON 


“ssaucoVv 
IWYN ‘AION! 


FREE DEMONSTRATION 


Shows How to Cut Costs with Setko 
Hopper-Fed* Headless Set Screws! 


How Rogan Bros. Uses Setko Method of 
Hopper-Feeding Set Screws in its 
Automation of Drilling, Tapping and Inserting 


o> “Biw F “e195 1°5 


Here isatypical ™ 


Setko Hopper - Feed 
ing Set Screw instal 


4S YIOW ZLI 


lation, showing ws 
use with special 
equipment designed 
and employed by 
Rogan Bros., Skokie 
Ill., co drill and tap 
plastic knobs and 
insert set screws 


It “349}44Dg * 


automatically in se 
quence, With this 
Setko method only 
one machine is required in place of 
three and half the number of 
operators! This is one of many Setko 
ilopper-Feeding applications. Mazi/ 
coupon for Demonstration Details 


ANY dWOD 
qangns 0603145 


a 
f 
' 
a 
+ 
. 
' 
io 
' 
‘ 
‘ 
112 Main St., Bartlett, il. (Chicago Suburb) . 
t 
' 


Human Engineering; Man as a 
Simple Amplificr; Data Processing 
ind Systems Analysis; Instrument 
Design; Reliability and Maintain 
ability; Human Engineering and 
Automation; Human Engineering 
in Civilian Design; and the Human 
Engineer and the Design Team 
Design case histories are included 


(231) 


Applying Miniature Lamps, October 


1956, 12 pages. Se lection factors 
for miniature incandescent and neon 
or argon glow lamps as pilot lights 
indicators, warning devices, dial 
illuminators: lamp identification and 
construction; life and voltage rela 
tionships temperature limitations 
unpact and vibration strength; light 
reflection, transmission and refrac 
tion (232) 


Magnetic Switching Circuits, Octobe: 


1956, 8 pages. A typical rectangular 
hysteresis loop is broken down into 
linear sections to develop the 
mathematical basis for contactless 
magnetic switches. Includes a sug 
gested circuit for a magnet 
selector switch for thyratron control 
with provision for monitoring the 
set state of the magnetic core 
Annotated bibliography included 
(229) 


Analyzing Relay Networks. Septembe: 


1956, 5 pages. Switching in a com 
plex relay network may cause sud 
den changes in circuit inductances 
that result in spuriously generated 
currents, thus upsetting the planned 
switching sequence. The principle 
of constant flux linkage s IS”. one 
method of checking a circuit de sign 
for these unexpected phenomena 
lypical relay circuits are so 

lyzed 228 


agnetizing and Demagnetizing Per- 


manent Magnets, September 1956 
12 pages. Fundamentals of perma- 
nent magnetism; graphical definition 
of magnetic properties; determina 
tion of magnetizing and demagnet 
izing forces required; techniques 
equipment, circuits and magnetiz 
ing fixture tor typical magnet 


shape S (227 


toma l 


Mechanical Properties of Plastics Di- 


electrics. S« pte mber 1956, 12 pages 
Based largely on extended research 
for the Signal ¢ orps, Navy and Air 
Force this article reviews basic 
theory and presents concrete experi 
mental tabular and graph data on 
the behavior of plastics under vari 
ous dynamic and environmental 
conditions. Necessity for consider 
ing mechanical properties in design 
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This railroad runs better, will last longer 


The New Superfine-Grain Phosphor Bronze 
with 30% Greater Endurance Limit 


CK COVE 
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Lionel switched to 


for the hardest working parts of its 
Trainmaster controls 


Much of the fun of model 1 
le }« ndable performance 


i depend on thre I th 
it 


ntrol Phat vh 


I ionel mike 
controls tor precision tostrument constantl 
their qu ility 
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NEW... 


TEFLON- 
GLASS 


FIBER 
LACING 


throug 


if) 


nbines two 
Teflon ane 


before br 


tight Knot 


00°, to 500°] 


0 most 


TAPE 


Ottwhite 


tilable in 64, 1/16 


Ooh 


a i 


uded Lacing and Winding Tape 
DuPont 


coated 


Ben-Har Br 
t superior insulation material 
{ glass fibers leflon 


uding to maintain rough texture and assure 


ul 


Fibers are 
| 


and to eliminate abrasive 


action of the 
Ben-Har Tapes will not shrink and cut 


h insulated wires. They are from 


pliabl 
They are non-absorbent and inert 


known chemicals and oils : completely 


ire nd fun us prool 


3/32 and 1/4 inch widths 
Also available in 8 colors and Black on 
l order. Write for prices and samples 


SRRI MANUFACTI 


Coy 


L 


y 


/’ jf 
BENTLEY, HARRIS thee viypbivh. INSULATIONS 


*TM Ov 


Complete 


application 
tfexibility 


Sse | 


Terminal Blocks Terminal Strips 


4 


1 é “ 
Balla Satie 
hh 


inany ener 
\ of circults weet 
[i accessory hardware 


le NE \ 


ASSEMBLY: ‘'Slip-Fit'’ for hand assembly, ''Pres-Fit'’ 
for permanent mounting to any circuit length; ‘‘one- 
piece” factory-assembled. ‘'Pres-Fit" blocks for fixed 
production requirements 


CONTACTS: Large-capacity tubular contacts for 
multiple wire combinations from #18 thru #4 wire. 
Strap-screw contacts for terminal-ended or looped 
wires - to 35 amps. 


CIRCUIT IDENTIFICATION: Integral painted mark 
ing strips, separate vinyl strips, plain blocks 


SIZE: Buchanan pres-SURE-blocks are only | 4°’ high 
and |'2"' wide; contacts on %” Blocks 
are conservatively rated at 750 volts. 

Write for Balletin M-12 


- x * 
- ‘ * 


ELECTRICAL PRODUCTS 
CORPORATION 
HILLSIDE, NEW JERSEY 


centers 


Geseccumulater Ce. (Canede) Lid, 
IN CANADA / TS"G eves St, Teronte 16, Ontarie 
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of insulating and dielectric com 
ponents is stressed and the proper 
approach for doing so is given. (226) 


| QC Computers for Machine Control 


i 


I & Il. July and August 1956, 20 
pages. How to design small analog 
computers for automatic feedback 
correction of closed-loop machine 
operations. These computers moni- 
tor dimension- measuring trans 
ducers to calculate a machine's 
average performance and determine 
drift from original setting for com 
pensation by power servos. Also, 
they 
variation of 


dimensional 
output and 


can determine 
machine 
signal an alarm for excessive varia 
malfunction. 


tion due to machine 


Suggested circuits and components 


are discussed (225) 


Materials and Design Factors in 
Printed Wiring Applications—I & II. 
July and August 1956, 16 pages. A 
two-part article combined into one 
reprint. Discusses the need for un- 
derstanding the basic materials of 
printed wiring, particularly the base 
laminate and the metal cladding, 
and for controlling properties and 
compliance with spec ifications. Data 
are given on laminates, various 

types of copper cladding, and on 

appropriate tests and specifications. 

Specific production problems are 

discussed such as batch variations; 

caused by im 

proper adhesives; tooling; and vari 


(224) 


undesirable odor 


ous processing factors. 


Practical Hi-Pot Testing. August 1956 
12 pages. Discusses advantages and 
limitations of both a-c and d-c high- 
potential dielectric strength testing 
for quality control. Outlines require 
ments for production test stations 
Presents typical test methods for 
electrical components (223) 

Boolean 
cuits. 


Algebra for Switching Cir- 
August 1956, 4 pages. Sum 
marizes the fundamentals of Boo- 
lean algebra as they apply to manual 
switching circuits. Shows, by ex 
ample, how to reduce complex 
switch arrangements to their sim 
plest form — eliminating by simple 
that 
obvious to the eye. 


(222) 


mathematics redundancies 


might not be 


Applying A-C Motors to Specific 
Types of Loads, July 1956, 20 
pages. The problems encountered 
by application engineers in select 
ing electric motors for seven com- 
mon types of loads are discussed. 
For each, the nature of the load is 


described and the type or types of 
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Announcing ... the Modern Success6? 


to the Mechanical Limit Switch 


MODEL 1-271 


Shown ¥&% size 


® NO MOVING PARTS 


Has no electrical contacts 
or moving parts 


@® WEAROUT PROOF 


8, 


Pe 


Uses no vacuum tubes or other 


components of limited life 


@ NO MECHANICAL LINKAGES 


Requires no physical contact 
with workpiece 


@ FAST RESPONSE 


Will operate up to 10 times 
per second 


© POWER REQUIREMENTS 


Conventional 115 volts 
60 cycle source 


TYPICAL APPLICATION 
PROXIMITY SWITCH ACTUATING 
ENGINE BLOCK TRANSFER LINE 


a 


a 
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“Doelcam_ 
PROXIMITY SWITCH 


MECHANICAL AND ELECTRICAL FAILURES ELIMINATED 


The Doelcam Proximity Switch detects the presence of ferrous 
objects without requiring physical contact. It’s a newly developed 
magnetic device containing no moving parts. Detection is accom- 
plished as the object passes through a magnetic field set up directly 
in front of the switch’s sensing head. The switch transmits an electri- 
cal signal which operates a control relay that may be remotely 
located. Many industrial automation processes are replacing the 
conventional limit switch with the newly developed Doelcam Prox- 
imity Switch to avoid work stoppages due to mechanical failure. 
Among some of these applications are switching operations in ma- 
terials handling control and automatic machine tools. 


Write for Bulletin PS-8 
‘Doelcam— 


A DIVISION OF cease 


Instruments for Measurement and Control 
Gyros * 


1400 SOLDIERS FIELD ROAD 
BOSTON 35, MASSACHUSETTS 


Synchros  * Accelerometers * Amplifiers * Microsyns * Servo Motors 
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SELENIUM RECTIFIERS 
fitted to your application 


1. “SELENIUM SLIMS" in five ratings 
ranging from 1.25 to 20.00 milli 
amperes and maximum peak in 
verse voltages from 36 to 9360 
with condenser input filter. Avail 


able in diameters from 4" to 4” 


2. POWER RECTIFIERS with solid stack 
assembly range in size from 1” x 
1” to 5” x 6”, and with convection 
cooling are rated from .80 to 10.0 
amperes per cell on a single 


phase full-wave bridge basis 


3. SPECIALLY DESIGNED COMBINATIONS «of 
standard UNION selenium recti 
fier cells range in size from 1%” 
to 4,” diameter rated from 2.5 to 
10.0 milliamperes per cell on 
a single-phase full-wave bridge 


basis 


Qur engineers can help 
the best rectifier for your application 
Write for catalog 


i-c motors that are most suitable 
for that particular usage are enu 
merated. The applications covered 
include: Air-moving devices; major 
appliances; high-inertia loads; ma 
chine tools pumps and ¢ ompressors 
sym hronous speed loads and busi 
ness machines (22]) 


Relay Symposium, July 1956, 12 
pages A report on the proceedings 
of the Fourth National Conference 
on Electromagnetic Relays held at 
Oklahoma A. & M. College in April 
1956. The review includes digests 
of some of the prominent papers 
presented at the meeting. Topics 
featured are the establishment of 
design criteria through miss-testing 
programs; causes of relay faults in 
low-level circuits; shock; and vibra 
tion (220) 


Are Suppression with Semiconductor 
Devices, June 1956, 8 pages. Tab 
ular and graph data with desig: 
procedures in the application ol 
germanium or selenium rectifiers 
in arc suppression (contact protec 
tion) circuits (218 


(2] Corona Properties of Insulating Mate 


you in designing y 


7 


GENERAL APPARATUS SALES 


UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 


PITTSBURGH 18, PENNSYLVANIA 


rials, June 1956, 12 pages. Test 
results are given and_ interprete 
is derived from an exhaustive pri 
gram in which 26 materials wer 
investigated for their corona proper 
ties, Corona tests were related t 
inherent or intrinsic ionization of 
the materials; relative humidity 
ind water immersion conditions 
60-cycle and high-frequency con 
ditions, among others. Included in 
this reprint is a report, “Plastic: 
Arc-Quenchers for Small Circuit 
sreakers describing a chemical! 
means for are interruption (217) 


Machine Tool Electrical Standards 
June 1956, 20 pages. The latest 
version of these standards, as ap 
proved by the National Machine 
lool Builders Association on March 
|, 1956, are reprinted in full. (219 


Statistical Approach to R & D Testing, 
May 1956, 8 pages 
the role that statistical analvsis can 


Discussion of 


play in reducing cost and saving 
time im solving engineering prob 
lems in research and development 
A typical research problem is de 
scribed and its solution explained 

(216 


Selenium Rectifiers for High Tempera- 
tures, M i\ 1956 s pages. Review 
of work done at Battelle for the 
Signal ¢ orps to determine deterior 
ition factors at elevated tempera 
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ROLLED AND MOLDED ARC CHUTE SHELLS, 
made by C-D-F for the I-T-E Circuit Breaker Com 
pany for 7.5 and 15 KV air magnetic circuit breaker, 

are good examples of paper-base Dilecto doing a hard 
job. Each completely closed insulating shell (NEMA 
grade X) has flame-retardant construction, negligi- 
ble water absorption, and high dielectric strength at 


all points to withstand impulse test requirements 


THIS HIGH-SPEED SAMPLING SWITCH, for missile 
telemetering and automation applications has a pa 
per-base Dilecto tubing body. Materials engineers at 
3eneral Devices, Inc., selected Dilecto ‘‘for its me 


hanical properties and low moisture absorption 


High strength, low cost... 


C-D-F MET Le ERS Dilecto 


Excellent electrical properties, ease of machining and 
punching, with low costs are features of the many 
paper-base grades of Dilecto laminated plastics. Adapt 
able to forming, Dilecto is a mechanically versatile in 
sulating material that withstands difficult operating con 
ditions, moisture and temperature variation 


Insulating papers include kraft-alpha, cotton rag, and 
asbestos. Improved phenolic, or melamine silicone lami 
nating resins are used. C-D-F builds flame resistance 
into a paper-base laminate—you get a worthwhile, 
easier-to-machine substitute for a glass-base laminate 
C-D-F bonds copper uniformly to Dilecto you get a 
uperior metal-clad laminate for printed circuit appli 
cations 


\ big, reliable source of supply, C-D-F helps you im 
prove design, simplify purchasing, speed production 
Look in C-D-F’s catalog in the Product Design File 
(Sweet's) for the address of your nearest C-D-F sale: 
engineer. Write for samples and new Dilecto catalog 


tL ae: 


CONTINENTAL - DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, 


NEWARK 13, DELAWARE 


~xATE MACHINING, SMOOTH FINISHING are two 
‘ f é Note the perfection of milling 
production equipment, or 


roags with cost-cutting ma 












WHY... 


has this time delay relay 
aroused such interest? 



























































@ May be ENercizep CONTINUOUSLY does not 
require auxiliary lock-in circuits a load car 
rier in itself 











SNaAP-ACTION contact peed 
PoLe, DousLe-THrow switching 


up to DousB.i 

















SimpLE HERMETICALLY-SEALED time element 
long life stability. Not subject to aging or fatigue 

















Low Cost as a unit; even lower considering sim 

plified installation 

The Namt Silic-O-Netic Time Delay Relay 
MEANING: SILICone controlled, magNETIC 

flux variation 

@ It's New the Type “A” Silic-O-Netic Relay 

is a vastly improved model 

































































STRAIGHT FACTS 


mer ba Ten 











Small size Overall dimensions 





2K," 1 2” x 1%, Weight 3 oz 












er it ia) Hydrauvlic-magqnetic principle 





providing positive contact operatior aood 


Write for Bulletin T-5002 


contact pressure 
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AC (Non-inductive load 
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ELECTRIC COMPANY 


99 Plum St., Trenton 2, N. J. 








ture for both conventional and high 
temperature rectifiers that also serv- 
ed as basis of proposed MIL 
derating curves (215) 


Zine Die Castings, April 1956, 12 
pages. Physical properties of three 
metals compared, design data pre- 
sented, case histories in business 
machine and electronic product 


field (213) 





Multiple Reprints 


Multiple Reprints (reprints or com 
pendiums into which are combined 
several separate articles on the same 
or related subjects) are available at 
the nominal prices indicated in each 
listing. Orders must be accompanied 
by remittances. Large quantities 

pecial quotations. Address: ELec 

rRICAI MANUFACTURING 1250 

Sixth Avenue, New York 20, N.Y 








Electrical Insulation and Dielectrics— 
1955. (Problems-Materials-Applica- 
tions)—136 pages. A compilation of 
the most important articles selected 
from recent issues of ELECTRICAL 
MANUFACTURING. This volume pro- 
vides the engineer not only with 


significant but with current design 
helpful literature. Articles cover 
epoxy casting resins, radiation ef 
fects on dielectrics, fluorocarbons, 
results of special evaluation pro 
grams, among other subjects. $3.00 


Printed Circuits, 72 pages. New mul 
tiple reprint, issued May 1956, su 
persedes earlier reprint under same 
title. Subjects covered in the 11 ar 
ticles taken from outstanding arti 
cles appearing in 1954, 1955 and 
1956 include printed circuit tech 
niques, artwork procedures, auto 
matic assembly of components on 
printed circuit boards, manufacture 
of printed resistors and capacitors 
ind selection of components for 
printed circuits us¢ $2.50 


Practical Circuits for Grid Control of 
Thyratrons, 52 pages. A collection 


of five articles by P. H. Chin and E 
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can equal 
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t Young inery Company, 2 1 teel 
on — a = ee vai a re suble A tainless A PIU 
with Stainless Steel in the shop. Both electric and heliar« 


welding are used extensively on Stainless. Fabricating opera 
tions are different, but they're not difficult 


in its combination of desirable properties 


No other design material can match Stainless Steel in its 
combination of desirable properties: corrosion resistance, 
trength and hardness, beauty, cleanability and easy fab 
rication. When seeking a source of supply, remember that 
United States Steel oflers you the widest range of type 


finishes and size 


" " 
WANE 


wit k A. WA 


iw 


USS STAINLESS STEEL 


FOR HARD SERVICE. This Kooler-Grill is made by the Victor 


. i C i ils 200 } ’ SHEETS - STRIP * PLATES + BARS ~ BILLETS 
3c ' grills 200 he gs per ho ats 

Product wrporation. It grills 200 hot dogs per hour, heat PIPE - TUBES - WIRE - SPECIAL SECTIONS 

the buns and stores plenty of ice cold drinks. USS Stainless 

Steel is used for all the areas subjected to hard service 


where other materials would chip, dent or corrode UNITED STATE S eS :F 88-4 


FOR LONG LIFE. In 1934, the Burlington Zephyr startl 


the world with an average speed of 77.61 mph betwee: 
Denver and Chicago. That original train is still in service 
after rolling about 3 million miles, and the Staink Stes 
exterior remains in perfect condition 





actual size 


MORE 


= | USCLE 


FOR CRITICAL 
CONTROLS 


4 


GLOBE'S NEW PRECISION PLANETARY GEARMOTOR. This new a 
power unit, custom-engineered to your applications, mates Globe's advanced 
design hysteresis-synchronous motor with a built-in planetary gearing systen 
all in one, compact, lightweight, environment-proof package. Units are in 
herently accurate for precise timing and control. Motors supplied for normal 
frequency ranges and spec ds provide absolute synchronous rotation, extremely 
nooth operation, and high starting and running torque. High efficiency plar 
etary gearing features low backlash and low composite error. Broad selectior 
of gear ratios includes odd and even speed reductions, and torques up to 1500 
oz. in, Dimensions, 1.675" dia. x 3.186" to 4.095” long; and weight, 16 to 20 
ounces, depend on ratio. Induction and variable frequency types also available 


Units meet military specifications. Prompt delivery on prototype and production 


orders. Write for bulletin 1270 


GLOBE INDUSTRIES, in. 


dayton 4, ohio 


“dedicated to the best in product and in service 


kK. Moyer, appearing January ¢t 
May 1956, summarizing all that i 
known about thyratron grid-contro] 
circuits. Coverage includes on-off 
control with both a-c and d-c plate 
voltages; bridge-type circuits with 
both linear and non-linear elements 
phase-shifted a-c signals as the con 
trol variable; a-c plus d-c control 
the two-vector method: effects of 
load-circuit parameters on thyratron 
performance; peaking transformers 
ind the application of interphase 
transformer windings to multiple 
rectifier systems $2.00 


“TVO Series, 1S page S A colle chon o! 
five articles by servo engineer 
teacher Ira Ritow, appearing Feb 
ruary to June 1956, summarizing 
the fundamentals of servomecha 
nism design. The series is intended 
for the non-servo engineer and 
avoids almost totally the use of 
complex math and obscure termi 
nology. Yet, the series is complete 
enough to permit the reader to de 
sign and analyze a simple servo 
Coverage includes how and why 
servos work; servo terms and spec 
ifications; selection of components 
linear and non-linear servo design 
linear analysis; impact-momentum 


analysis; and the phase-plane meth 
od of servo inalysis $1.50 


Multiple Reprints 
at Quantity Prices 


Since handling expenses is a signif 


cant cost element in the distribution 
of these Multiple Reprints, grouping 


of orders make possible substantia] 
savings in cost per copy. For single 


shipments to one address, on orders 


accompanied by remittance the fol 


lowing prices per cop’ apply 


Quantity 
litle 5 25 
Electrical Insulation 
Dielectrics—1955 
Servo System Desig 
Printed Circuits 


Phvyratrons 


Prices given above include shipping 
charges. Make checks payable to The 
Gage Publishing Company, 1250 Sixth 


Ave., New York 20, N. ¥ 
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No Commutators, No Rings, No Brushes, 
No Rotating Coils—in the NEW 


Adjustable Speed Drives 


stationary field couplings are the simplest drives so 
far devised to provide infinitely adjustable speed from an alter 
nating current source, The absence of rotating coils, brushes, slip 
rings, and commutators in this design holds wear and main 
tenance to an absolute minimum, Dynamatic electronic or mag 
netic amplifier controls, in combination with these drives, pro 


vide wide latitude in operating functions 


Check these Outstanding Advantages: 


Accurate speed control « Wide speed range « Low power losses 


* Simple construction « Rapid response « Remote control 
Dynaspede’ Stationary Field 


7 . e Quiet, efficient operation « Low maintenance costs 
Coupling, with Integral Motor P 7 


Ajusto-Spede’ Drives: Air cooled, stationary field eddy- 
current couplings mounted integrally with D-flange open drip 
proof squirrel cage motors are available in capacities from 1 to 
75 HP. Units of the same design and capacities are also available 


without motors. 


Dynaspede Drives: Liquid cooled, stationary field cou- 
plings mounted integrally with D-flange squirrel cage motors are 
available in capacities from 3 to 75 HP. Motor types available 
are drip proof, splash proof, totally enclosed fan cooled, and 
explosion proof. The coupling is totally enclosed. Separately 
mounted couplings are also available in capacities from 3 to 
2500 HP and larger. Stationary Field Coupling for 
use with Separately Mounted Motor 


Send for Detailed Information on these Neu 
Stationary Field Couplings and Drives 


————— DYNAMATIC DIVISION—— 
MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE . KENOSHA, WISCONSIN 
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WISH | HAD ORDERED 
FROM GARRETT 


They never let you down on deliver- 
ies when you have to keep produc- 
tion going full speed 

You get what you order when you 
order it from Garrett. No waiting 
for late shipments. You can't beat 
Garrett service. No worries about 
Garrett quality. Every Garrett 
washer, hose clamp, stamping or as 
sembly is right up to the peak of 
quality. High quality is assured by 
Garrett's “statistical quality control” 
system. 

Next time no more headaches for 
me. I'll order from Garrett. Why don't 
you do the same when you need... 


LOCK WASHERS 

FLAT WASHERS 

HOSE CLAMPS 
STAMPINGS 


Manufactured by 


GEORGE K. GARRETT CO., Inc. 
Philadelphia 34, Pa. 


Association Activity 


National Engineers Week 
Scheduled For Feb. 17-23 
The National Society of Professional 
Engineers has named John L. Bahr, 
National Vulcanized 
Fibre Company, the national chairman 


chief engineer, 


of the committee planning and pro 
moting National Engineers Week, Feb 
17-23, 1957 

Theme for the 1957 observance is 
“Engineering America’s Great Re 
source.” Mr. Bahr states, “this theme 
was chosen because of the increasing 
public awareness of the fact that the 
real resources of this country ire not 
buried in the crust of the earth, but 
are actually walking around several 
feet above ground in the minds 
and attitudes of our professional engi 
neers.” 

Promotional material planned and 
prepared by Mr. Bahr explains that 
the purpose of the event is to bring 
before the public the very real con- 
tributions which the engineering pro 
fession has made to our modern way 
of life, It is hoped the promotion will 
encourage more young people to enter 
the engineering profession 


Expanded Program Planned for Third 
Automation Seminar 


A greatly expanded program is sched 
uled for the third annual Automation 
Seminar, to be held June 9-14, 1957, 
at the Pennsylvania State University 

The event will emphasize automation 
for in-line manufacturing, methods of 
getting parts into and out of machinery, 
transfer of parts between machines, 
preparation of cost estimates for equip 
ment development, and many other 
phases of automation. 

Sponsoring the event will be the 
American Society of Tool Engineers 
and the National Association of Manu 
facturers, with cooperation from sey 
eral prominent manufacturers actively 
engaged in automation programs. The 
University’s College of Engineering and 
Architecture and General Extension 
will conduct the event 

Engineers with wide experience in 
developing equipment for automation 
in their own production will be in 
charge of workshop sessions, designed 
to be of special interest to product 
designers, manufacturing engineers, 
and industrial executives interested in 
learning both the technical and prac 


tical problems connected with the 


organization, planning, tooling, and 
operation of an automation system. 
Advance registration for the seminar, 
enrollment in which will be limited, is 
now open. Those wishing further infor- 
mation are asked to contact Chester 
Linsky, assistant professor of industrial 
engineering, The Pennsylvania State 
University, University Park, Pa 


Engineering Center to Remain in New 
York 
As the first definite step toward con 
struction of what is expected to make 
New York the “engineering capital of 
the world,” United Engineering Trus- 
tees, Inc., joint corporate agency of 
the four major national engineering 
societies, has signed a contract for 
preliminary plans and 
studies for a new Engineering Cente 
in midtown New York City. 
Announcement of the granting of the 


architectural 


contract was the first formal revelation 
that all the four member societies of 
UET, as well as a fifth expected to 
become a member, had voted through 
their governing boards to remain in 
New York 
striven to obtain the Center. 

The announcement did not indicate 
any details as to specific location, cost 


Several other cities had 


or time of completion. 

The present 16-story quarters, known 
as the Engineering Societies Building, 
house the four “Founder Societies,” the 
American Society of Civil Engineers, 
the American Institute of Mining, 
Metallurgical and Petroleum Engineers, 
The American Society of Mechanical 
Engineers and the American Institute 
of Electrical Engineers. A fifth prospec 
tive “Founder Society,” the American 
Institute of Chemical Engineers will 
be included in the Center project 

The American Institute of Chemical 
Engineers now is located at 25 West 
45th Street, Occupants of the Engi 
neering Societies Building include En 
gineers Joint Council, which is com 
posed of ten major national engineering 
including the five in the 
“Founder” group 


societies, 

The inclination toward a_ mid 
town site is due to appreciation of 
accessibility of railroad and airline 
terminals and convention hotels. Pre 
liminary plans are expected to be com 
pleted early next year. Financing is 
expected to run into “several million 
dollars.” In addition to the contribu 
tions of the various “Founder Societies” 
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NEW CONTROLLER LINE 
ADAPTS 976 WAYS 


Fenwal Announces 
Low-Cost Temper- 
ature Indicating 
Controllers 


ASHLAND, MASS. Fenwal 
Inc., has announced here that tailor 
made, accurate, low-cost temperature 
indicating controllers are now avail- 
able from stock. 

Tailor-mades from stock are made 
possible by the development of the 
new Fenwal Series 541 line. The 
Series 541 is a standardized line of 
matched temperature indicating con- 
troller parts which can be combined 
easily in 576 ways. 

From these possible combinations 
come perfect solutions to countless 
temperature control problems. A 
prospective user lists the characteris 
tics of the ideal temperature indicat 
ing controller for his particular opera 
tion, and Fenwal assembles an instru 
ment with those characteristics from 
parts in stock. 

No matter what 
chosen, the result is a rugged, accu 


combination is 


rate, compact and easily maintained 
unit in a shock-proof, splash-proof, 
dust-prool 


housing. The housing is 


available in colors to match any equip 

ment in which it be installed 
Installation and calibration are so 

simple that instrument 


laboratory 


may 


technicians 
and procedures are un 
And, after installation, all 
normal temperature adjustments are 
external 
No what 

chosen, the resulting 
within 
The accuracy 


necessary 


matter combination is 
instrument ts 
accurate to cent of 


one per 


scale is long lasting, 
with few moving parts and no internal 
gears. Simplicity of design brings the 
wear factor close to zero 

Series 541 offers single or double 
circuit control. 


four different long-life snap switches, 


There is a choice of 


with ratings up to 20 amps, 250 volts, 
A.C. 


combination, 


These switches, singly or in 


can provide a wide 


READER INQUIRY SERVICE 


ep 


One of Fenwal’s new Series 541, bulb-and 
circuit model which ha nap switches, « 
ate two separate circults at the pre at 


two 


variety ol operating characteristics 
Three stainless steel bulb types are 
available at no 


increase in price to 


meet space or process requirements 
Capillaries and bulbs are corrosion 
proof. Capillaries are swivel-mounted 
to protect them from breakage 
There is a choice of three tempera 
ture ranges 150° to 200°F, 50° to 
400°F, or 50° to 700°F, or their 


tigrade equivalents 


cen 
Special 
are available on request 

The 
subjected to 
150°F, and is ambient 
from 50” to 150°F, 


ranges 


control mechanism may be 


temperatures up to 


compensated 


CARDS, PRECEDING BACK COVER 


temper 


capillary controller show 


ach witha 


ature 


Photo dual 
etpoint indicator, that actu 


Write to Fenwal Incorporated, 112 
Pleasant Ashland, Mass. De 
the made temperature 
that would fit 
your operation perfectly 
that the 
be your al savings never 
sible 


street, 
scribe tallor 
indicating controller 
Chances are 


excellent tailor-made can 


before 


po 


CONTROLS TEMPERATURE 
... PRECISELY 
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Calendar of Meetings 


Dec. 4-6 Hift 
on lect heal Progr 


id Qualit 
por ored | 


RETMA Engineer 
wi th ATER. Hote 


ind them member Uk which ha 
been charged with the responsibility of 
the planning. construction and finan 
ing of the new structure, has received 
i iranest al thre cooperation ot a“ 
yroup of industrialists and educator 


toward the required fund. This group 


is headed by Dr. Mervin J. Kelly. pre 
ident. Bell Pelephone Laboratori Tr 


Battelle Completes Nation's First 
Privately Owned Nuclear Research Center 
Completion at the Battelle Memorial in 
Columbus, Ohio, of the nation 
mt itel owned Nu leat Research 
innounced by Dt 
Clyde William president and director 
the Tnstitute The 


Centet ha Lyere 


innouncement 


rt-up of the 


ociety of the Plasti Industry, Ine 


kdgewater Beach Hotel, ¢ hicage 


Feb. 7-8 West Coast Convention 
Nudie kngineering Socrely Amba 


wr Hotel, Los Angele Calif 


Feb. 14-15 195 Transistor and 
Solid State Circuit Conterence 


pon wed by IKI Alkt ind Uni 


f Penn 


Feb. 25-Mar. 1 \nn 
d International Heatin 
tionin bk xpo 
of tleatu 


Mar. 11-15 

eri ind Sewer 
\tomic Exposition 
Lngineers Joint Cour 
Hall, Philadelphia, Pa 


Mar. 18-21 SII Annua 


Conterence 


Nationa 
ponsored The So 
iety of the Plastics Industry, Ine 


Anveles-Biltmore Lhoote Le 


lustitute one-million-watt 
reactor 

Phe $750,000 reactor i- scribed a 

gest of the “pool ty pee 

service in this country and i 

igned exclusively for such purpose 
It becomes the third major new unit 
idded to the Battelle Nuclear Research 
Center i the past thirteen months 
The new Center make ivailable to 
industry complete facilitie lor peace 


ime nuclear energy studte It will 
lye used in research on plastics et 
ramic and metallic products and pro 
esse as well as for other applications 
Built entirely with the Institute’s own 
funds. the Nuclear Research Centet 

it liberty to contract with private 
industry for nuclear research without 
yovernment security restrictions The 


Center also is prepared both to main 
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Alkanvar operating VV oe. Pa ‘hot 
spots” to 130°C. @ Alkanvar for high dielectric strength, adherence and flexibility... passes 
scrape and solubility tests with flying colors. ‘m Alkanvar withstands heat shock as well or 
better than other class “B” films. @ Alkanvar in cut-through (Navy test) reaches 225°C.-260°C 
before shorting. 


Write for full information about Roebling Alkanvar, the superior class “B” magnet wire 


}: ATLANTA, 934 AVON AVE. + BOSTON, 11-15 6216 NAVIGATION BLVD. + LOS ANGELES, 5340 £ v1) .) 
+ CHICAGO, .5525 W. ROOSEVELT RD. + CIN 5 NEW YORK, 19 RECTOR ST. « ODESSA. TEXAS, 1920 2ND § 
340 GLENDALE-MILFORD RD., EVENDALE + CLEVE * PHILADELPHIA, 230 VINE ST PITTSBURGH, 1723 HENRY W 


5 LAKEWOOD HEIGHTS BLVD. + DENVER, 4801 Wier yiyy LIVER BLDG. + SAN FRANCISCO, 1740 17TH ST. + SEAT 
DETROIT, 915 FISHER BLOG. » HOUSTON TLE, 900 1ST AVE. S. » TULSA, 321 N. CHEYENNE ST 
I EXPORT SALES OFFICE, 19 RECTOR ST... NEWYORK EN Y 


ROEBLING’S SONS CORPORATION Wet sno non coousrion, TRENTON 2, W. J. 
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JUST PUBLISHED 
New Catalog 


Write today for 
your free copy 
ond ring sam- 
ples... ond 
stert benefiting 
from tndustrial’s 
essembly-line 
guarentee. 


Dept. E-12, 57 Cordier St. 
IRVINGTON 11, NEW JERSEY 
2 NRE NR ARAN AER! ES ERA I! 


tain industrial confidences and, where 
applicable, to observe government se- 
curity regulations 


Electrical Insulation Group Elects Officers 


At a recently held 25th Annual Meet- 
ing of the Conference on Electrical In- 
sulation, Division of Engineering and 
Industrial Research, Nationa) Academy 
of Sciences-National Research Council, 
the following officers were elected for 
1957: T. W. Dakin, Westinghouse Re- 
search Laboratories, chairman; E. R. 
Thomas, Consolidated Edison Co., vice 
chairman; and F, W. Zimmerman, Cor- 
nell University, secretary. 

The 1957 meeting will be held at 


Pocono Manor, Pa., some time in Oc- 
tober 


Officer of NMTBA Honored by 
Electrical Engineers’ Group 


Tell Berna, executive vice president, 
National Machine Tool Builders’ As- 
sociation, was honored by a citation 
from the American Institute of Elec- 
trical Engineers at the closing session 
of its Machine Tool Conference held in 
October at the Sheraton-Gibson Hotel, 
Cincinnati. 

The citation reads: “The Subcommit- 
tee on Machine Tools of the American 
Institute of Electrical Engineers awards 
this certificate to Tell Berna . . . engi- 
neer ... leader in creating and main- 
taining the climate and driving force 
in American industry which fosters 
rapid and orderly progress in the elec- 
trification of machine tools . . . for 
participation and contribution to the 
activities of the Subcommittee.” 


IRE Subcommittee To Consider Digital 
Computer Block Diagram Symbols 


Through its establishment of a Sub- 
committee (8.9) on Digital Computer 
Logical and Block Diagram Symbols, 
the Institute of Radio Engineers has 
undertaken the job of recommending 
standards for digital computer block 
diagram symbols 

At present a variety of such symbols 
are in use, conflicting with each other 
with symbols used for analog computers 
and other electrical equipment, The 
noticeable in 
large computing systems built for the 


conflict is particularly 


government by a number of different 
manulacturers 

In order to extend the area of rep 
resentation beyond its membership, the 
Subcommittee is selecting a limited 
number of correspondents who repre- 
sent other manufacturers, government 
agencies and universities 

Communications may be addressed to 
the chairman at IRE Headquarters, 1 
East 79th St., N. Y. C 


surprise 
another product from Helipot ( 


Beckman’ 
Linear Scale 
AC Ammeter 


There’s no peek-a-boo with our new 
BECKMAN Linear Scale AC Ammeter, 
designed for rapid, accurate monitoring 
of generator load. We'll fly upside down 
to prove you can get quick readings from 
any angle. And no bunched-up gradu- 
ations ...the needle deflection is always 
directly proportional to amperage 

It’s plain to see that the Helipot 
engineers responsible for our 22-ounce 
meter-transformer unit know their 
onions as well as their ohms. They gave 
it intestinal fortitude (that’s right— 
guts!)...to withstand extreme vibra- 
tion, shock, moisture, salt spray and 
fungus. They gave it airworthy perfor- 
mance...anywhere from sea level to 
50,000 feet and from —5S° to +-71°C. 
And they gave it flexibility... the com- 
pact meter can be installed on your in- 
strument panel, the potted transformer 
as far away as 150 feet (with negligible 
effect on accuracy) 

In your next free moment (like right 
now), write for data file 1242, which 
has complete information on our 
standard units 


Beckman’ 
Helipot Corporation 


Newport Beach, California 
adivision of Beckman Instruments, Inc 


Engineering representatives in principal cities 
eas 
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surprise 
Another product 


A Dial to reckon with 


When position is everything, you can count on the new DIGIDIAL* ten-turn 
decimal-counting dial... for indicating shaft position from 0° to 3,600°. .. with reading 
resolution of 0.05°% of full scale or better. 

The DIGIDIAL reads by the numbers. This means farewell to interpolations 
and operator errors... hail and hello to fast, accurate reading from as far as six feet 
away ... from just about any angle except behind the panel. You'll welcome its 
compact construction, light weight, simple installation and smooth operation. You'll utter 
gleeful greetings to the positive, non-distorting locking mechanism. 


If position is important to you, you'll want to know more about the DIGIDIAL... 


to get the whole story, write for data file 1222. 


Hel i pot Corporation: Newport Beach, California 


a division of Beckman Instruments, Inc 


Engineering representatives in principal citie 
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250 KVA 
Single Phase 


The transformer shown here is 250 KVA Single Phase, Double 
Wound 4160 600 Volts, with ten reduced voltage taps. 


The flexible leads can be wired directly to a tap changing switch. 


NOTHELFER Transformers are superior as they are vacuum- 
pressure impregnated, and all joints over 10 amperes are silver- 
plated, conservative copper and steel. 


Laminations, oriented and most silicon steels are annealed in 
accurately controlled nitrogen atmosphere electric furnaces. 


Other transformers from 10 VA to 300 KVA Dry-Type only. Both open 
and encased. |, 2, and 3 Phase. 15 to 400 Cycles. Also Iron Core and 
Air Reactors. Large Saturable Core Reactors 


WHEN YOU NEED SPECIAL 
ELECTROMAGNETIC = EQUIP- 
<=> MENT CONSULT NOTHELFER 


Established 1920 


oh WINDING LABORATORIES, INC. 
@ 


P. O. Box 455, Dept. 101, Trenton, N. | 


Men in Industry 


With his appomtment to manager ot 
research and engineering tor the Spinco 
Division of Beckman Instruments. Inc 
Ralph S$. White transiers to the ne 
Spince plant in Belmont, Calif. Pre 
ously he had served as assistant man 
wer of the Listen-Becker plant of 
Beckman Scientific Instruments Di 
vision in Stamford, Conn. Holder of a 
bachelor degree in mechanical eng! 
neering trom California Institute of 
Fechnology and a master’s degree in 
business administration from Stantord 
Mr. White has been with the Beckman 
organization for six years. The Spinco 
Division manufactures highly = pend ial 


ized instruments for med 


\ppointment of Stefan J. Garvin 
manager of operations in charge ol ill 
manutlacturing., engineer and sre 
search activities has been announced 
by Thomas and Skinner, Ine... Indian 
ipoli Betore joining lhoma ind 
Skinner. a major producer of perma 
nent magnet transtormer lamination 
ind wound core Mr. Garvin was asso 
ciated with the Arnold Engineering 
Cao Marengo HI 


\li--Chalmers Manutacturing Co 
has announced the appointment of C. 
B. Graham as chief engineer of its Nu 
clear Power Department. Since 1944 
Mr. Graham has been directly associ- 
ated with reactor development at Oak 
Ridge National Laboratory. He was 
engage d in the deve lopment of the Ma 
terials ‘Test Reactor, which was the 
predecessor of submarine reactors 
Holder of numerous patents, Mr. Gra 
ham is responsible for many of the 
fundamental concepts of reactor devel 
opment and is a registered protessional 


enginect 


Zeke R. Smith ha- been appointed 
chief engineer and member of the ex 
ecutive staff of Potter and Brumfield 
Inc., Princeton, Ind. Mr. Smith will be 
in charge of all new product and ap 
plications engineering. Mr. Smith ha 
been associated with Potter and Brum 
field for three years, first as a sale 
engineer in Chicago and then a i 
member of the engineering department 
Priot to that he was n the enyineet 
ing staff of Bendix Aviation Corp 
Kansa City Dis He holds a a B.S 
degree in physics from the Kansas 
State leachers College Pittsburg 
Kan 





practical ways to 


... without sacrificing fastening strength 


1. Counterbored holes are 
the simplest approach to 
flush surfaces using stand- 
ard socket cap screws. The 
advantage of specifying 
genuine Allen O Head 
Cap Screws is the greater 
strength of Allenoy steel... 
you can use smaller sizes 
for closer spacing and 
reduced weight. Call on 
Allen, too, for very large 
socket-head, precision cap 
screws up to 2% inch 
diameter. 


3. Button Head Cap 
Screws produce snag-free 
unbroken surfaces where 
countersinking is impracti- 
cal. Button-head hex 
sockets are necessarily shal- 
low. In genuine Allen O 
Button-Head Cap Screws, 
sockets are cold forged 
without broaching, in extra 
strength Allenoy steel... 
essential protection against 
stripping the sockets under 
high torque pressure. 


2. Countersinking enables 
you to get absolutely 
smooth external surfaces 
using Allen O Flat Head 
Cap Screws. Allen O Cap 
Screws feature the exclu 
sive Leader Point which 
makes screw starting easier 
and guards against thread 
damage 


4 A ready made hole 
tapped in forged steel 
solves many a design prob 
lem. It’s called the Allenut 
It can be anchored in soft 
material to assure durable 
threading, or recessed to 
permit tightening with an 
Allen Hex Key 


YOUR ALLEN DISTRIBUTOR can give you prac- 
tical help and swift service. For complete infor- 
mation on any technical fastening problem, write 

5. Bright finish, or rust our engineering department direct. 

and corrosion resistance 

call for Allen O Stainless 

Steel Cap Screws. They 

are standard stocked items 

(both NF & NC threads) 

readily available in a wide 

range of sizes from Allen 

Distributors. 


READE! NOUIRY SERVICE CARDS, PRECEDING BACK COVE! 
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Comar relays for printed circuits 














are specially designed for fast, 








easy installation and dependable 





operation. Printed circuit 








terminals are an integral part of 





the switch blade, to prevent 





loss of continuity or conductivity. 
Miniature Telephone Types 





Spacing between terminals 











can be varied to meet circuit board 





layout. Miniature telephone 











types for DC operation, chassis or 





printed circuit board mounting; 





and general purpose types for AC 








or DC operation, chassis mounting. 








Can be supplied in switch 





_ combinations up to 6 Form C. 











General Purpose Types 











Inquiries Invited 


































fn) “A OFM eecraic company 


\ 3349 ADDISON STREET 
CHICAGO 18, ILLINOIS 
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Company 
Briefs 


An expansion program has been an- 
nounced by Phillips Control Corp., Joliet, 
Ill, that includes the manufacture of 
hermetic seals in addition to a complete 
line of relays, solenoids and contro) 
devices. Phillips will produce a variety 
of seals—transistor mounts, crystal 
bases, single and multi-terminals in 
Kovar as well as compression types and 
condenser end seals. It also will manu- 
facture a variety of customized hermetic 
seals for special requirements 


The new Sperry Phoenix Co., Division 
of Sperry Rand Corp. will construct in 
Phoenix, Ariz., an initial plant unit 
consisting of between 75,000 and 100, 
000 sq ft and costing more than $2,000, 
000. The electronics manufacturing 
company also plans to begin prelimi- 
nary manufacturing operations with a 
limited number of technical specialists 
in 10,000 square feet of leased space 
at the Arizona State Fair Grounds. 
Phoenix, beginning in January 1957 


Charles Bruning Co., Inc., has broken 
ground for its new manufacturing plant 
and office building in Mount Prospect, 
Ill., which will cost an estimated $3,- 
000,000, including land. With occu- 
pancy scheduled for July 1, 1957, the 
new plant, which will have a total of 
307,100 square feet of space will more 
than double the size of the company’s 
two separate Chicago plants, which it 
will replace 


A new process utilizing irradiation to 
modify and improve polyethylene and 
other polymers has been acquired 
through an exclusive licensing agree- 
ment by W. R. Grace and Co. from the 
Sequoia Process Corp., Redwood City, 
Calif. Mr. T. T. Miller, president, W 
R. Grace and Co.'s Polymer Chemicals 
Div. stated that “Grace's acquisition of 
the exclusive license under this new 
process implements our program now 
underway with the building of an $18,- 
000,000 plant in Baton Rouge, La., for 
the manufacture of a new high-density 
polyethylene licensed by the Phillips 
Petroleum Co. The Polymer Chemicals 
Div. will supply polyethylene com- 
pounds and technical service know-how 
so that fabricators can use the process 
in manufacturing their own line of 
products 
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A combination... for going places 


Laminated plastics ...a combination of properties for doing things 


Synthane laminated plastics work for industry in so many different 

ways because of their unusual combination of mechanical, electrical 

and chemical properties. Engineers in practically every major in 

dustry have put Synthane’s many combination properties to work 

providing unusual strength and toughness, high insulation resistance, 

low moisture absorption, good dimensional stability, and excellent 

resistance to corrosive acids, alkalies, salts and solvents in a variety 

of products DIELECTRIC STRENGTH 


Synthane Power Shovel Parts. Electrical 
insulating ability and mechanical strength are 
the properties most needed in this application 
The Synthane grade selected is also weor 
resistant, easily fabricated to precise dimen 
sions, and can be laminated directly over 


metal cores for extra strength 
HEAT RESISTANCE LIGHT WEIGHT 


A Synthane grade for you! Synthane offers 
over 30 individual grades in sheets, rods, SY ANE 
\ tubes, moldings and completely fabricated 
+ parts. Send for free illustrated catalog today 
prastic \ 
1 


— SYNTHANE CORPORATION, 17 RIVER ROAD, OAKS, PA. 
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... life tested for over 
2000 hours at 125°C — 
and still within 

[ recification limits 
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FANSTEEL METALLURGICAL CORPORATION. 


Nerth Chicege, Hiinois, U.S.A 














TANTALUM CAPACITORS DEPENDABLE SINCE 











Engineering 
Standards 


APPLICATION ENGINEERING 
STANDARD FOR YEAR-ROUND 
RESIDENTIAL AIR CONDI- 

TIONERS 


Purrose OF ari STANDARD 610-56 
Application Engineering Standard for 
Year-Round Residential Air-Condition 
ing. is to specily minimum application 
engineering standards for year-round 
residential air-conditioning systems with 
refrigeration and warm air heating 
The minimum standards detailed are 
to be construed as defining recom 
mended practice 

\pplication engineering tandard-s 
are defined in the Standard as “those 
relating to conditions and factors which 
form the basis of design load estimating 
and specifications of — performance 
These are distinguished from standard 
of apparatus design. installation pra 
tices, trade practices and safety 

(mong topics discussed in the Stand 
ard are: scope, definitions, design load 
factors and design outside conditions 
Other sections are devoted to design 
outside conditions, ventilation, heating 
load calculations and cooling load cal 
culations. Remaining sections are de 
voted to air circulation and distribu 
tion, equipment selection and voluntary 
conformance. Example is provided for 
calculating shaded and unshaded areas 
of windows under overhenging roofs 

Copies of the Standard may be 
obtained at a cost of fifty cents each 
from the Air-Conditioning and Refrig 
eration Institute, 1346 Connecticut Ave 
N.W.. Washington 6. D. ¢ 









TESTING INVESTMENT 
CAST METALLIC MATERIALS 
To asstne UNiOoRMITY of test result 


the Investment Casting Institute ha 


ipproved a new cast-to-size tensile test 


bar for investment cast materials. The 
new test pecimen with quartet inch 
diam wa el cted from admonge “even 


or more test bars in use in connection 
with testing inve-tment cast material 
because i wa felt that the quarter 
inch bas wus the most representative 
ind popular size for general use 
Variables in results due to use 
diflerent types of bars should be mini 
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mized and thus lead to a more orderly 
approach to development work and 
improvement of the product. An added 
advantage pointed out is the possible 
cost saving that may result if a standard 
plastics pattern for the test bar is made 
available. 

Development of the standard test bar 
has been carried on simultaneously 
with the alloy specifications as an inte 
gral part of the overall technical pro- 
yram of the Institute. Earlier this year 
the Investment Casting Institute an 
nounced a series of standards covering 
investment cast alloys. 

Copies of the standard designated 
PT-] may be obtained from the Invest 
ment Casting Institute, 27 East Monroe 
Street. Chicago 3. Ill 


Book 
Reviews 


International Dictionary of Physics and 
Electronics, Published by D. Van 
Nostrand Company, Inc., 120 Alex 
ander Street, Princeton. N. J 1004 


pages, 7'4x10 in. $20 


In this volume are presented defini 
tions of all the principal terms used in 
classical and modern physics. Prepared 
by an international group of scientists 
ind educators, this dictionary has terms 
from 16 major subject) divisions and 
over 300° illustrations The terms de 
fined include laws, relationships. equa 
tions. basic principles and concepts 
is well as the most widely used instru 
ments and apparatu In short, this 
treatment comprises the terms both of 
pure science and of its applications 

The fields covered include mechan 
ws heat and thermodynamics low 
temperature physics; the properties of 
Luses liquids and solids acoustic 
optics; electricity; electronics: nuclear 
physies: mathematical physics; and 
representative topics in relativity and 
a few other of the more advanced and 
-pecified fields Further to serve the 
needs of the teacher, student and 
worker in the field of physics, as well 


READER INQUITE SERVICE CARDS, PRECEDING 


CMRP 
and Ratings 


| 
FANSTEEL METALLURGICAL CORPORATION F 
Ue | 


BEee eee ae ell UE ee 


BACK COVER 2n3 



























































































































SPECIFY | RELIABLE 


Cllacalwre \N-1YPE CONNECTORS 

















Because AMPHENOL’s miniature AN-type connectors 
are the first (and presently only) reliable substitute 
lor standard-size ANs, they are being widely used in 











miniaturization projects. Averaging % to 4 the size 
and weight of MIL-C-5015B types, miniature AN- 
types by AMPHENOL have been installed in all kinds 


of airborne electronic equipment, in missiles, in com- 














puter projects and in miniature instrumentation de- 
vices 














Insert Arrangement Current Rating Volting Rating 
Contacts Amperes RMS at Sea Level 
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Connectors are available as plug and panel receptacles 








and in plug and cable receptacle potting construc- 








tions. Alternate insert positions are available for gang 
mounting. Expendable dust caps may be ordered for 
any connector in the series. Shells are aluminum with 
neutral color chromium finish; dielectric is diallyl 
phthalate; contacts are gold-over-silver plated. 
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fields, a considerable 
number of terms have been included 
from the subject-areas bordering on 


as in related 





physics: mathematics, physical chem- 
istry, applied electronics, applied elec- 
tricity, et 

Units and systems of units, are 
treated both by definitions and by a 
comprehensive discussion at the begin- 
ning of this book. For those who do 
not have an extensive mathematical 
background, both explicit and discur- 
sive statements and entries are given, 
as well as definitions of the more 
common mathematical terms encoun- 
tered in present-day physics. All defini- 
tions, wherever possible, which have 
been established or recommended by 
professional groups, are included. 

To facilitate the use of this book for 
reference purposes, a comprehensive 
plan of cross referencing has been de- 
vised. Wherever, in the definition of a 
given term other words or expressions 
are used for which cross reference is 
necessary, those words or expressions 
are printed in bold-face type, so that 
the reader need only to turn to the 
corresponding entry to find the addi- 
tional information he may need. When 
the term to which reference is made 
has more than one meaning, and pos 
sible confusion might resalt, the usage 
intended in the given case is designated 
by a corresponding bold-face number 
following the term in the original entry 


Power System Stability (Volume II]— 
Synchronous Machines), by Edward 
Wilson Kimbark. John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 16, 
N. Y., $10.00 


This is the third volume of a three- 
volume work on power-system stability. 
Volume |, which appeared in 1948, 
covers the elements of the stability 
problem; the principal factors affect- 
ing stability; the ordinary simplified 
methods of making stability calcula- 
tions; and illustrations of the applica- 
tion of these methods. Volume II, which 
appeared in 1950, covers power circuit 
breakers and protective relays and the 
influence of these devices on power- 
system stability. 

Volume III, the present one, offers an 
up-to-date presentation of the theory 
of synchronous machines and their 
excitation systems. Discussing such 
effects as saliency, damping, saturation, 
and high-speed excitation, the author 
provides a deeper study of power 
system stability than that afforded in 
Volume I. It recognizes that familiarity 
with the theory of synchronous ma 
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You're looking at a roomful of design engineers. Like yourself, 
perhaps, they push themselves to achieve a “let’s do it better 
for our customers result. It's idea-creating work in a challeng- 
ing mental atmosphere. 


They work mostly on special clutch applications ... been doing 
it for years. When a job poses a new problem they ask them- 
selves: “Can we use one of our standard designs in this assembly 
rather than create a new one?” ... More often than not thei 
answer can be yes. 


Secret of this adaptability is the result of pioneering engimeer- 
ing experience combined with Formsprag’s basically simple 
design (see cutaway photo below). Imagine how these skilled 
designers can modify components to cover an enormous range 


of applications. The cost is usually only slightly above that of 
a standard model. 


Drawing on their long experience with special application 


problems, Formsprag engineers are able to custom-tailon 
clutches from production line parts. You can rest—and plan 
assured that Formsprag will design, build prototypes and 
volume produce special clutches to your complete satisfaction. 


Special application Formsprag clutches like these can be 
priced advantageously when the application calls for use of 
Formsprag's vast fund of developmental engineering know 
how. Let us send you literature that discusses in detail 
Formsprag clutches for standard and special applications 


Over-Running, Indexing and Backstopping Clutches for 


aircraft, automotive, and various industrial applications, 


EF’ORMSPRAG COMPANY 


23589 HOOVER ROAD, VAN DYKE, MICHIGAN 
World's Largest Exclusive Manufacturer of Over-Running Clutches 


Distributors in principal cities 


CARDS. PRECEDING BACK COVER 





DIEHL 


instrument Servo Motors with 
Tachometer Generators and Gear Reducers 


other available components 


* AC SERVOMOTORS * 
AC SERVOMOTORS With 
AC TACHOMETERS * 
AC SERVOMOTORS WITH 
DC TACHOMETERS * 
* AC AND DC TACHOMETERS * 


* OC SERVO SETS * RESOLVERS 


26 


Providing three servo system 
components that can be obtained 
separately or in any combination. 
Built to meet high humidity 
requirements but competitively 
priced for commercial application. 


servo motor with gear reducer offer: 


five different ratios, Rugged spur gears 


onstruction can wry a continuou 


generator 


| 
ment t t 


Servo motor with gear reducer 
and AC tachometer forms a con 
venient package of three compo 


nents ready for your application 


DIEHL MANUFACTURING COMPANY 


Electrical Division of THE SINGER MANUFACTURING COMPANY 


Please mai 


Motors 
NAME 
COMPANY 
STREET 


city 


Finderne Plant, SOMERVILLE, N. J 


Manual RPT.-355, describing Dich! Servo 


related equipment 


EM 


chine ind their excitation systems is 
necessary for the justification of the 
simplifying assumptions ordinarily used 
in stabiljty calculations, as well as for 


arrying out caleulations 


requiring 
greater accuracy than that afforded by 
simplified methods 

stability which was 


briefly treated in Volume I, is discussed 


Steady-state 


more fully in the present book. Volum: 
Hf also illuminates such significant 
topics as the characteristics of syn 
reactances time 


chronou hae hines 


constants short-circuit) currents and 
amortisseur windings. The author de 
rives and explains all methods of cal 
culation used in this treatment. In addi 
tion, many numerical examples are 
included to simplify the text material 

Volume | should be considered to be 


prerequisite leo the present olume 


but Volume TT hould 


Handbook of Semiconductor Electronics 
Edited by Llovd P. Hunter. MeGray 
Hill Book Co.. Ine S30 West 42nd 
“I _ 852 pp. $12.00 


Described as “A> Practical Manual 
Coverimg the Phy is Pechnolog \ and 
Circuit Applications of Transistors, Di 
ode ind Photocells”” this Handbook 
was prepared by thirteen specialist 
representing leading manufacturers and 
users of semiconductor devices, under 
the editor hip of Lloyd P 
is senior physicist at IBM 

After briefly 


action the book explains the basi 


Hunter, who 


describing transistor 


physics of electrical conduction in 
solids, as a background for understand 
ing the mechanisms of transistor and di 
ode action \lso reviewed are the pre 
ent state of the art in the fabrication 
of suecl 


ol semiconductor 


device circuit’ application 


devices, primaril 
those of transistors and a reference 
section on methods of mathematical 
analysis and semiconductor device para 
meter measurements 

Major part of the book is devoted t 
circuit desi 


gn and applications for 


transistors, diodes and photocells, with 
emphasi on the design of transistor 
circuits for various trequency range 
Included are critical discussion of de 
ices most useful ino specific applic 
tion 

Conve ection of the Handbook is de 
oted to background material so that 
the reader doe not have to go to out 
side reference olumes to understand 
the main body of the text, or to find 
the methods of measurement and anal 


is referred to in other sections of the 





The Falk Corp., of Mil- 
waukee, also uses Elas- 
tic Stop nuts in the tie 
rod assembly and on 
the gear housing to 
maintain tight cover fit 


= Elastic Stop nuts solve 


Critical gear adjustment problem 
in new speed-reducing unit! 


In its rugged new Shaft-Mounted Drive, The Falk Corporat 


a self-locking Elastic Stop nut to secure the high peed yeur t the 
intermediate shalt, as shown in the illustration on the left 
Che precision-made Elastic Stop nut stays firmly in place id the 


close seat quareness tolerance maintain the exact original gear ad 


justment withstanding severe vibration caused by shock loads trans 
mitted through the gear Costs are cut because drilled bolt hole 
ind cotter pins are eliminated 

Here's how this Elastic Stop nut work The tamiliar red collas 
of the Elastic Stop nut is deliberately undersized in relation to the 
shaft (or bolt) diameter, It grips the shaft with a perfect fit, enforces 
i continuing self-locking pressure against the metal thread and 
holds the nut securely in place at the desired point on the shaft. This 
ime tight-fitting locking collar also provide i seal that prevents 
oil from seeping along the bolt threads, wherever oil seepage is a 
problem And because the bolt threads are pr tected against moisture 
from without, the nuts cannot become “frozen” to the bolt by cor 
rosion. The elastic recovery of the red collar permits extended re ise 
of Elastic Stop mut 

Mail the coupon tor information how Elastic Stop 1 


ELASTIC STOP NUT CORPORATION OF AMERICA 


Dept. N67-1222, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 


ELASTIC STOP nut bulletin Here is a drawing of our 5 


What self-locking fastene 


you suggest? 
a k ' Name Title 


TRADEMARK Firm 


Street 


City State 





“to honor 
an inestimable benefactor of mankind 
...He will be remembered 
when all the rest of us are long forgotten." 


A statement by HERBERT HOOVER at a 


Testimonial to Dr. de Forest April 8, 1952 


Dr. Lee de Forest 


His invention of the 3-Electrode 
Grid Vacuum Tube fifty years ago 
in 1906 was the birth of today’s 

Electronics Industry 


THE WHITE Ho 


Us 
WASHip _ 


‘GTON 


M , 
Dear Dr. de ie . ach 16, 1956 
/ Congr 


al > 
Many Con Ulate 


you 
'ributiens ae OW your 
CIENT fi, 


Muasa The Measure 
of a Mighty 
Contribution 


Ol all the « reations shaped by his penius, 

Dr. de Forest’s 3-element grid Audion tube 
the miracle seed responsible for the swift 
growth of electronics — best reflects his 


enormous gift to mankind, 


To understand this vastness, appraise the 
value of the lives spared in wartime and pro- 
tected in peacetime ... and add these seemingly 
limitless electronic inventions fathered by 

his precious Audion. 


DE FOREST 


GRID VACUUM TUBE 
1906—1956 


wah 
VTi n aati 
Mea ee 


volume. This reference material in- 
cludes: Graphical Analysis of Non- 
linear Circuits; Matrix Methods of Cir- 
cuit Analysis; Measurement of Semi 
conductor-device Parameters ; and 
Measurement of Material Parameters 


Induction Heating Practice hy D. War- 
Burton-Brown. Published by Philo 
sophical Library, Inc., 15 East 40th 
St.. New York, 16, N.Y., 192 pages, 
6 x 9 in. $10.00 


This book is a detailed study of the 
induction heating process by a leading 
British expert. who deals particularly 
with its practical application to  in- 
dustrial problems. The operations cov 
ered include brazing, soldering, hard 
ening. annealing and tempering. This 
book is intended for the production 
engineer or executive interested in the 
possibilities of installing or extending 
induction-heating equipment and con- 
cerned with the day-to-day job of 
operating and adapting such equip 
ment. It should be of prime interest 
also to design engineers who must be 
familiar with heat treatment as well 
as other production processes if they 
are to make their design work com 
patible with the manufacturing facili 
ties available to them 

Apparently drawing on practical 
experience, the author gives informa 
tion on the design of work-coils and 
inductors, on modifying the design of 
components or assemblies to facilitate 
use of the process, and on jigs or 
handling mechanisms. The remainder 
of the book deals with various applica 
tions, first giving general notes on each 
and then going on the specific ex 
amples, with full production data. The 
examples cover a very wide range, from 
the motor and motor accessory indus 
tries to typewriters, gold-melting, elec 
trical components and precision instru 
ments. A complete chapter is devoted 
to the special problems of gear hard 
ening 


Postcard return cards are pro 
vided preceding back cover aS a 
convenience to the reader in ob 
taining further information on 


New Components and Materials 
Literature for the Design Engineer 
Feature Article Reprints 


Advertised Products 
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FLEXLOC MICROSIZE locknuts meet designers’ needs for tiny precision nuts that retain strength and holding 


power in the smallest assemblies ervomechanisms, electron lel 


nd electrical equipment, all miniature devices 


New FLEXLOC Microsize Locknuts 


Now available in Alloy Steel, Stainless Steel, Brass 
and Aluminum for lighter, more compact designs 


New Frextoc Microsize locknuts are smaller 
Across 


Shoulder Height Height and lighter than regular FLEXLOcs of the same 
Corners 
+ 000 1 nominal diameter. Wrenches of smaller size 
MIN — 003 . are used to install them. Mating joints of 
flanges can be designed smaller—with no loss 
in strength or convenience of assembly 
Microsize Frextocs have all the advantages of larger 
FLextocs, One-piece, all-metal construction—nothing to put 
together, come apart, lose or forget. Use them as lock or stop 
nuts—they stay put anywhere on a threaded member as soon 
as the locking threads are fully engaged. Uniform locking 
torques insure accurate preloading. There are no nonmetallic 
inserts to pop out or deteriorate. Moisture, dryness, oil won't 
affect these Microsize FLEXLoc Just screw them on. They 
lock and stay locked. Vibration won't shake them loose 
For complete information on Microsize FLextocs, cor 
our authorized SPS distributor. Or write St DARD 


oO Jenkintown 9 P 


STANDARD PRESSED STEEL CO 


SPECIFICATIONS: Available in brass (plain or cadmium ¢ ‘ya FLEXLOC LOCKNUT DIVISION 


JENKINTOWN PENNSYLVANIA 


PRECEDING BACE COV 
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BRANCH SALES OFFICES = 


New York, Mt 
Rochester 
Chicago 
Detroit 
Philadelphia 
Dallas 


San Gabriel, Calit 


St. Lowls 
Atlanta 
Toronto, Can 


Beverly, Mass 
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Vernon MO 4.4866 


Hillside 0626 
Merrimac 7-1830 
Jordan 6-1743 
Hilltop 6-6472 
Lakeside 6.5233 
Atlantic 7.9633 
Parkview 5-9577 
Cedar 7.5516 
Oliver 798 
Telephone: 65 


SPECIALISTS IN THERMO-SETTING PLASTICS FOR 40 YEARS 


kurz-kasch 


1415 S$. BROADWAY, DAYTON 1, OHIO 
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Automatic 
Proportioning Control 


(Continued from page 91) 


tion the system can operate with o1 
without printout, lwo-speed motors 
are used on some feeders to control 
the feed rate on critical ingredients 
For ingredients fed in large quan 
titties. double feeders are provided for 
operation singly or in parallel] As a 
general criterion the control system 
is designed to permit the full operat 
ine flexibility inherent in the primas 
controlled equipment 

In line with a second general 
flexibility the 


basic Richardson system is so. de 


criterion desien 


signed that similar pac kages in the 
future may well be numerically pro 
erammed by punched tape or cards 
Ov the may utilize pun hed tape ot 
card readout for feeding into the end 
users dala-processing equipment 

Behind the Design. The histo: 
of Richardson Scale Co. and its prod 
ucts closely parallels the history of 
tutomation. although much of it pre 
dates the word. Founded in 1902 
Richardson has been first and for 
most a materials handling equipment 
manufacturer. Its products over the 
years have been primarily mechan 
wal in nature weigh hoppers scale 
feeders. etc. About LO years ago the 
started housing weighing controls in 
walk-in panels. 1948 saw the birth of 
the bast Select-O-Weigh” system 
The next five years saw the addition 
of power controls and motor starters 
to the central control panel. And 
finally the automatic data-logein 
feature discussed in this article was 
idded this year 

The changing nature of the product 
has been reflected in the engineerin 
organization at Richardson. The ce 
partment once consisted primarily of 
mechanical engineers. Electrical en 
ineers now hold many of the ke 
jobs. including design responsibility 
favr packaged «ystems. Walter Young 
who ram-rodded the Nutrena Mills 
package as chief electrical enginees 
has moved on to direction of sales. In 
the meantime a new breed of cats 
called systems engineers have been 
added to the staff, 

According to Ingram Richardson 
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At this stage, #113 is just a number. If all proceeds 


as planned, it will shortly acquire a name — the name of 
Driver-Harris’s newest special-purpose alloy made, as 


always, to meet the needs of a specific manufacturer 


When someone asks us for an alloy we do not have, 


we try to make it. Usually we succeed. To date we have 
succeeded 112 times. Many of our long line of electrical, 
Nichrome*, Ni 


Karma*, Manganin, Nilvar*, and 
g ; 


electronic, and heat-resistant 


chrome* V, Advance 


alloys 


the rest are today famous names in industry the world 


over. And each of these w originally custom-made 
produced exactly to the specifications of someone who 


needed it 


Are you in need of 


an alloy with special properties 
not yet available? Put your specifications in our hands, 
You will gain the benefit of the 57 years of experience 
which has developed the largest variety of alloys ever 


made by any one company. 


) Driver-Harris 


COMPANY 





president, behind the success of their 
materials handling systems has been 
the basic knowledge, learned only by 
experience, of what motor to move 
what load. Richardson’s fundamental 
approach has been forward-looking 
systems reinforced with conservative 
design using standard components 
wherever possible. While Richard- 
son’s policy is to stick to known com- 
ponents, static devices are now being 
carefully evaluated in the laboratory 
and may soon appear in Richardson- 


. , 
designed systems. 000 


The editors wish to thank Walter Young, 
Hart Bandstra and Ben. Martyn of the 
Richardson Scale Co. for making available 
the essential design data from which this 
report is drawn, 


3 Sequential Flow Cooling 
Beer Mir; Meapes i: Aitieart 0 Haagen; Poreennel Section, AMPS of Electronic Equipment 


I'm interested in full details veneral Electric Co., P.O. Box 132 
about an opportunity at ( nnat \¢ Ot 
neinne ) io 


General Electric as an 


Electronic Technician, Please NAME 
send me more information 


1 understand all replies are STREET 


held in strictest confidence 


(Continued from page 125) 


city STATE may be applied in its fundamentals 
to equipment other than shipboard, 


ELECTRONIC TECHNICIAN ) ——— and tap water could be used instead 
— EXPERIENCE A > of sea water.) 


Transfer of heat to sea water can 
es be achieved by means of a system 
an experience consisting of three links (Fig. 9). 

The first link cools the electronic 
equipment by forced convection. The 
second link consists of an air-to- 
liquid heat exchanger that transfers 
heat from the cooling air to the in 
termediate coolant (fresh water) 
This link includes the regulators, pip- 


Irouble $I ae scam ing, and circulating pump necessary 


ee eee to obtain the desired distribution of 
fabricate Assemble 


Wire Electronic Equipmer Magnet Dielects reuitry coolant to the various items of equip 
ment. The third link is the liquid-to- 
sea water exchanger, by means of 
which the intermediate coolant gives 
up its heat to the ultimate sink. The 
air-circulating system can include 
provisions for the use of compart- 
ment air in the event of a coolant 
failure. 

In order to determine the effective- 
ness of the cooling system outlined 
above, it is necessary to determine 
the temperature at which the air is 
available for cooling the electroni« 
equipment. The temperature of sea 
water may be expected to range from 

2 C€ to +-30 C. The system must be 
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ELECTRICAL AND ELECTRONIC NEWS 


Giant Log Stacker Attains Peak 
Power With Class H Motors 


Engineers designing large electrically 
powered equipment are attaining more 
power per pound while gaining the 


many advantages of placing the power 


unit closer to the work by using motors | 


insulated with Dow Corning Silicones. 
An excellent example is the giant Elec- 
tric Log Stacker produced by R. G 
LeTourneau, Inc., Longview, Texas. 


A separate high torque ac¢ motor con 


nects directly to every point of load 
fork tusks tilt 


axle steering. And there is a separate d/c 


hold-down boom and rear 


motor 


inside each of the four rubber-tired 


drive wheels A diesel-generator set 


supplies power to any or all motors 


on demand 


The 


giants 1 


work these 


of mechanical 
worthy of Paul Bunyan. A 


to 25 


potential 


ingle 


bite of the lift forks conveys up tons 


of logs; one stacker can move more log 


s 


in minutes than three conventional 


yard lifts can handle in 30 minute 


To provide 


ability 


maximum and reli 


like all 


‘electric 


powel! 
working 
all 


equipment I 


every motor 


drive motors LeTourneau 


Class H 


Dow Corning Silicones 


on 
wheel insulated 
No. 35 


with 


Encapsulating Electrical and Electronic Parts 


with Silastic is the subject of a data sheet that | 


provides details of handling heat-vulcanizable 
and room-temperature-vulcanizable silicone rub 


No. 36 


bers in such applications 

All New 1957 Guide to Dow Corning Silicones 
is a twelve page, fact-filled catalog which briefly 
describes the silicone products of interest to most 
industries 


Containing latest data and informa 
tion, the guide is designed expressly to help you 
enjoy the advantages, profits, and savings made 
possible through imaginative use of these unique 
engineering materials 


| of 


| facturing 


| lators 


| factory in 
lift 
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icone Dielectrics 


No.9 


Improve Percolator With Silicone Lamina 


Designers who make imaginative 


the life 


reliability of toasters, steam irons and 


use 


silicones to and 


increase 
other appliances can often do so with- 
out adding a single penny to the cost of 
the finished product. A recent example 
Aluminum Goods Manu- 
of 


is provided by 
Company, manufacturer 
Mirro-Matic Percolators. 


While Mirro-Matic 


made of phenolic 


terminal 
had 


normal use 


pin insu 
proven sat 
the 


reasoned that abuse of the percolator could 


lesigner 
ia: ; The risk of such breakdown, how 
ely eliminated | 


hielec 


istance 


Ipertor 
loosen electrical connectors and cause at 

to ab 
dunked by 


ibility 


ing Phenolic is also prone 


nanufactured 


moisture when splashed or 


iylo Fibre 
careless users, raising a further pos 


oOmpany The moi 


of insulator failure 


ul ibsorptior ol 


for 


COIL BOBBINS OF SILASTIC. 
RESIST HEAT, HIGH VOLTAGE 


ihheone laminat 


example only 
0.0? ired 


for 


mney 


with about 


Combine high temperatures and high phenolic 


voltage and you'll quickly 
weak link in 

That's 
technicians 


expose any . 
the high 
an electrical insulation 


what 
Transformer 


laminat 


system. happened when 


lumping 


Engineers, 
mold 


tested 


at 
California, 
choke 


aircraft 


Pasadena, conven 


tional coils intended for 


use 
mbly 


on fire control 


apparatus 


greater reliat 
Ihe test revealed that ony 
dev 


the tul 


ntional 
, Mati Percolator withor 
too often loped electri 
production cost 
puncture in 


to-flange joint 


when ubjsected 7 volt it 140 ¢ 


Conductors 
PRODUCTS 
different typ« 


Insulated 
AND WIRE 
eight 


Silicone 
WIRE 


operating 


rhe problem overcome, how 


ilicone ins 
available for 


No. 40 


and cable currently 


wire 


rent applications 
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Corning silicone rubber 


thermal stability and 


after 


ing excellent NAME 


tric strength 


riy 


high temperature their one-piece cor 


to-flang joint 
h ive been 


last two year 


avoided — tube 


3000 


truction 


entirely Over of them 


the 


one failure has been reported to date 


put into service in not 
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capable of maintaining adequate 
THE ( ooling when the upper value of 30 C 


FACTOR 1 is encountered, Allowing a difference 


of 5 C for the liquid-to-sea water heat 


MAXIMUM MOTOR exchanger, the upper temperature for 


the coolant is 35 C. It would appear 


PROTECTION that much equipment could be cooled 


. THE ONLY satisfactorily with water at this tem 
CONTROL NOT 
aeeweree we By allowing an additional differ 
TEMPERATURE 

ence of & ( 
CHANGES 


perature 


for the air-to-liquid ex 


changer, the upper temperature for 


M 0 | eal iy iF ee al LS ; the cooling air becomes 43 C. While 


a compartment at this temperature 
WITH THE UNIQUE MONITOR 3 109 F) would be quite un 


COMPENSATED THERMAL OVERLOAD RELAY satisfactory for operating personnel, 
the question which must be answered 


is whether electronic equipment ¢ ould 
This bi-metal relay provides an important , 


he cooled effectively by air at 43 ¢ 
addition to the normal function of « motor - . 
starter MAXIMUM MOTOR PROTECTION \n ambient 
against overload regardless of in- i 
stallation characteristics and am : , tronic components. However it is 
bient temperature. Whether your 14 > 4 4 , 


motor operates in sub-zero cold or 


temperature of 43 ¢ 
is well within the range of most ele 


well known that crowding compo 
boiler room heat the tripping 


\ ‘ nents into a restricted volume results 
time is flected t t tt 1 , 
io eee ee ee eee het in localized heating effects which may 
perature and well within estab ye at " 1 : 
lished limits set by Underwriters 
Laboratory. The graph shows re- \_ sowe 44° of the nominal “ambient” value. At 
sults of actual operation at 2 F <* 

7 on \ higher heat 

and at 136.4 F \ \ » 


produce temperatures far in excess 


densities it may be ex 
pec ted that a still-air ambient of 43 ¢ 


would result) in) excessive tempera 


Monitor Controller rocktann, MASSACHUSETTS 


tures for most components Ironically, 
if the temperature within a unit can 
he maintained below a certain value 
many of the semiconductor devices 
may be used, such as transistors and 
vermanium rectifiers. These more ef 


ficient devices. which do not require 


GLASSCAPS | iirc 


lem \ large number of components 
Glasscaps TYPE of capacitors for military use are rated for opera 
are manufactured with im- tion in an ambient temperature of 
proved characteristics. 9 € to BS C. By a judicious use of 


forced convection it) ts possible lo 
NEW oe ere bar gy ae full provide a suitable environment for a 
r © voiftage o 
e ’ wide range of components, starting 


NEW LOW POWER FACTOR at 60 cycles with an inlet) air temperature ol 
less than 0.9% over temperature 2 
range 40 C to 20 C less than hi 
0.4% from 20°C to 100°C 


LOW TEMPERATURE COEFFI I} ool system described in th article 
CIENT less than 4% change from ne oe he EI ' ik 
room temperature to 55°C or 8 developed by the Octrichty apa nik 
100 Cc tronu Division, National Bureau of Stand 


Acknowledgment 


under a program ponsored by the 


NEW HIGH RESISTANCE at high temper- 1 of Ships, Department of the Navy 


ature—greater than 100 meg- 
ohms x mfg. at 100 C with FULL 
RATED VOLTAGE applied References in 


ELECTRICAL MANUFACTURING 


‘ 


Write for FREE Glasscaps 
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STEEL JAWS THAT NEVER RELAX 
fasten a fastener in place 


Alligator jaws have nothing on Tinnerman “U” 
and “J” type fasteners in gripping power. These 
fasteners press easily into locked-on position 
over panel edge or center panel locations. Yet 
they provide positive self-retention, ending the 
need for welding, staking or other secondary 
fastening devices. They are ideally suited for 
blind assembly or hard-to-reach locations 
When combined with the familiar Tinnerman 
SpreEp Nut, this unique fastening principle pro 
vides a one-piece, self-locking, self-retaining 
fastener that is fast and easy to apply. The “U” 


TINNERMAN 


or “J” feature can be combined with wire and 
tube retainers, latches, catches and a host of 
other fastening requirements to save time, 
material and production costs 


Find out about these and more than 8,000 
other types of Speep Nut brand fasteners now 
serving industry all around the world. They can 
make important savings for you, can also simplify 
your assemblies. See your ‘Tinnerman represent 
ative soon or write to us. Tinnerman Products, 
Inc., Box 6688, Dept. 12, Cleveland 1, Ohio. 


Nelly dew 


a 


FASTEST THING IN FASTENINGS 


Greater flexibility for control equipment Assembly costs on this sheet. metal skylight Gas range assembly costs are reduced 25° to 
enclosures is provided by self-retaining “J frame are reduced 64 I linnerma { ) by using ‘Tinnerman “U" and “J” type 
type Sreep Nuts at 30°; less pro tuction cost type Srrep S 


NUTS EED NUTS 
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For Highest Dependability, specify C-D Demicons 


Phe most adaptable miniature capacitor tyle evel developed 


DEMICO? are availab vith innumerable combinations of electrical 


characteristic oO your most tringent circuit requirement 


Specify €-D DEMICONS when your capacitor applications require 


Small size with big capacitor pe) formance, DEMICONS fill the bill with 


smallest size and lightest weight per capacitor volume, rating and 
characteristic 


High capacitance stability and operation at temperatures to 200°C 
DEMICONS are readily available in a large variety of impregnants 
and dielectri wax compounds, lykanol” liquid and solid impreg 
nants; also paper dielectrics, metallized paper, and films including 
Polystyrene, Mylar and Teflon 


Efhevent circuit layout, chassis apace conservation, economical assem 
bly. DEMICON styles allow: upright or inverted, horizontal, through- 
the-chassis grounded, or insulated mounting. Many terminal styles, 
too, including special termination for Automation 


All-around quality und reliability, dependable performance and long 
life. DEMICONS are hermetically sealed, equipped with glass-to-metal 
solder seals; designed to meet all applicable military specifications 
and tests including shock, vibration, corrosion and moisture 


The C-D field engineer in your vicinity will gladly help you with your 
capacitor problems. Engineering Bulletin on request. Write to 
Cornell-Dubilier Electric Corporation, South Plainfield, New Jersey. 


‘ ‘ 7c MARE **DUPONT TRADE MARK 


Cané-DUiL camacrons 


Component Styling 


(Continued from page 135) 


for change was limited to the top 
surface since the mounting cup, plas- 
tics housing and internal mechanism 
were already tooled. 

Figure 4 shows how the same 
amount of metal for conductivity 
purposes was incorporated in the re- 
designed thermostat. There is less 
manufacturing cost involved because 
the moon-shaped terminals are 
stamped out of flat stock and no bend- 
ing operation is required. The ter- 
minals were curved around on the 
top to keep wires from touching. The 
screw terminals now have a backing 
which can accept pressure and which 
prevents them from being bent or 
twisted out of place. The round but- 
ton provided an excellent surface for 
product identification. 

Another example of designing a 
control component to reflect its value 
through appearance is Spencer Ther 
mostat’s latest hermetically sealed 
Sine Switch for use in aircraft. The 
before and after effects of applying 
industrial design concepts are shown 
in Fig. 5. The stainless steel shell had 
been engineered to house the mecha- 
nism in an airtight chamber about 
the size of a lump of sugar. The 
problem was to apply identification 
lettering on the surface in an effort 
to include the following information: 
Designation of terminals, patent num- 
ber. “Made in U.S.A.,” trade marks, 
name of manufacturer and type num- 
ber. It was like being asked to en- 
grave the Bill of Rights on the head 
of a pin and in doing so improve the 
appearance of the object 

The first decision had to be the 
method of applying information on 
the metal case so that it could with 
stand moisture, vibration and an am- 
bient temperature range of +300 F 
to —100 F. After investigating vari 
ous etching and photographing proc- 
esses, it was determined for cost 
reasons that a transfer decal would 
be most practical. A survey in this 
direction brought to light the new 
Metal-Cal type of transfer developed 
by the Boeing Airplane Company. 
Blue was selected as the appropriate 
color in combination with the silver 
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New trends and developments 
im designing electrical products... 


General Electric thermistors and Thyrite* varistors have unique 


properties that apparently contradict 


Here’s how they 


and 
ceramic-like 
resistance materials 
Each has unique properties — appar- 
ently disobedient to normal physical 
laws—that enable it to perform 
tasks in electrical and electronic cir- 
cuits which otherwise would require 
costly, complex components. 

The distinguishing feature of 
thermistors is their thermal sen- 
sitivity. Thermistors have large neg- 
ative temperature coefficients of 
(i.e., their resistance de- 
creases tremendously when heated, 
instead of slightly like 
other materials) 


General Electric thermistors 
Thyrite varistors 


semiconductor 


resistance 
increasing 


Thyrite on the other 
hand, are voltage-sensitive. Contrary 
to Ohm's law 
Thyrite 
of the applied voltage (i.e., doubling 
the voltage through a Thyrite var- 
istor 


varistors, 


a current through a 


varistor varies aS a power 


from 
15 to 25 times, instead of the normal 
2 times) 


can increase the current 


based on the 
unique properties of these materials 
are almost limitless. In general terms, 
thermistors are used in the detection, 
measurement, and control of minute 
energy changes: Thyrite 
are used to protect, 


The applications 


varistors 
stabilize, and 


control circuits 


To give a clearer understanding 
of the ways thermistors and Thyrite 
varistors can be applied, here’s how 
they have solved two of the electi ical 
engineer's most vexing problems 
temperature compensation and surge 


uppression 


“0000 
COPPER CO! 


4 
FIGURE 1 


temperature-compensation circuit 


Typical thermistor 


The 


ductor is so 


resistance of a conventional con- 
affected by 
that 


maintained 


ambient 
temperatures steady 


flow cannot be 


current 
For ex- 
ample, as the temperature of copper 
wings from —60° C to +80° C, the 
53° 
However, when the copper is com- 
selected 
deviation 


resistance increases 


pensated with a properly 


thermistor, the maximum 


READER INQUIRY SERVICE CARDS 


can be harnessed to 


from the total average resistance at 
25° C is only 342% — despite the 140 
swing in temperature 


1, the the: 
temperature co 
offsets the 
temperature coefficient of 
the copper to stabilize current flow 
In other circuits, thermistors can be 
utilized for signal and warning de 
vices, sequence switching, and othe 
time delay 


In the circuit in Fig 
mistor’s negative 
efficient of 
positive 


resistance 


applications, because of 
the inherent thermal inertia involved 


4 } 


CONTACTOR 


FIGURE 2 


surge 


Thyrite 


voristor 


voltage suppression circuit 


Sudden 


circults 


interruptions of inductive 


cause surge over-voltage 
oscilla 


all of which can cause trouble 


arcing, and high-frequency 
tions 
The circuit in Figure 2 shows how a 
Thyrite varistor can be connected to 


hold these effects within safe 
With the 


the circuit 


limites 
Thyrite 
the 
by interruptions of the current may 


varistor out ol 


surge voltage cau ed 
rise to 9 times applied peak 
Figure 3) 


voltage 
(Oscillogram 


FIGURE 3 


normal 


electrical laws. 


improve your product. 


in the 
the surge voltage 
than 3 times the 
normal applied peak voltage 


But with the Thyrite varistor 
circuit, (Figure 4) 


is limited to less 


FIGURE 4 


The Thyrite varistor draw 
current at 


negligible 
yet offers 
ufficiently low resistance at the peak 
limit the 
and to 


rated voltage 


current to surge voltage 


to a safe value reduce 


are 
ing. Also, the Thyrite varistor quickly 
discharges circuit energy by provid 
ing increasingly higher resistance as 
the inductive current decays 

If a 

vide the same voltage s 
level, it 
rent equal to more than 30% 
nductive 


linear resistor were used to 
uppression 
would have to draw a cur 
of the 
element current 
In addition to 
Thy 


nonlinear resis 


surge suppression, a 


rite varistor can be 


u ed as a 
tance parameter, a 
and a 


multiplier. It can 


potentiometer frequency 


also be used as 


a bypa resistor to protect per 


| 
onnel and from 


faults 
Tec hnic al 


equipment circuit 


literature giving com 


plete data on properties, application 
hapes of G-E thermistor 
Thyrite 
And, for the experimente: 
test kits 


literature, or 


Ze and 


and available 


varistors 1s 
there are 
two engineering 

To kits 
“a istance ol a 


eat h 
the 
Electric 


write 


on 
obtain 
General 
Engineer on 
M« tallurgiu al 


of General Electric Company 


oul problem 
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Kxamin your present products and the blueprints of 
future products. Ierie’s experience in building unitized as- 
semblies can save you money by subcontracting certain 
segments of your equipment. This method is enabling 
many manutacturers to devote more of their engineering 
talents to designing new equipments and developing end- 
use system and saving on final unit costs at the same 
time 

We have the unusual combination of facilities for pro- 
ducing electronic components, molded plastic parts, metal 
tampings, and embossed wiring boards, enabling Erie to 
offer Low Cost, High Quality Assemblies. Consultation 
with Erie engineers may point out possible savings through 
the use of our facilities. Write for a copy of Bulletin 460. 


® INSTRUMENTS © RECORD PLAYERS 

© MILITARY EQUIPMENT © TEST DEVICES 

® BUSINESS MACHINES © ELECTRONIC 
ORGANS © ELECTRONIC CONTROLS 
AND MANY OTHERS 


ERIE ELECTRO-MECHANICAL DIVISION 


ERIE RESISTOR CORPORATION 
Moin Offices. ERIE, PA. 


» ERIE, PA. + LONDON, ENGLAND + TRENTON, ONTARIO 


color of the steel. as well as abstractly 
associating blue with sky and ai 
craft which is the potential market 
for this product 

In addition to the appearance sty 
iti functional qn Ineerins chan Cc: 
were also effected. In this example 
the shape of the actuator blade wa 
changed for better visual relation 
ship. The proportions were improved 
and a mechanical lock added to pre 


vent the blade from pivoting 


Characteristics of Tantalum 
Electrolytic Capacitors 


the decrease was approximately LO 
per cent In another case. see ki 10) 
at 1000 hr. the 4d-pf, 60-volt’ sampl 
had a capacitance change of ippror 
imately 10 per cent, and at 1500 
hr the capacitance decreased by ap 
proximately 15 per cent { p to thi 
point the slope of the curve is fairs 
constant. However, beyond this point 
tha capacitance drops off quit 
rapidly \lthough there was no 
Calastrophu failure at 2000 hr. it i- 
believed that the useful life of the 
capacitor ended at the lS per cent 
capacitance change pont 

\ study of Fig. TL reveals that 
non-polar foil units act differently on 
life test than do the other tantalum 
styles when tested with rated d-c volt 
awe ipplied Capacitance first ut 
creases, sometimes as much as 45 
per cent. and then drops rapidly. Thi 
drop-off follows the pattern of failure 
of polarized capacitors at thei lo 
per cent point. but the rate is much 
more rapid) for the non-polarized 
units. Aside from a demonstrated 
shorter life duration than other 
styles. short) and open circuits ap 
peared to occur more frequent! 
among the non-polarized units when 
subjected to straight d-c potentials 
hor ipplications where reversed po 
tentials exist. a more realistic lit 
test would be one in which the test 
potential is reversed periodicall 
Life tests of this type performed by 
one manufacturer did not reveal lar 
nereases in capacitance al the begin 


ning of the test. nor was there a 
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USG. BRUSHES AND SA/Z TOOLS 


ALWAYS GIVE MAXIMUM PERFORMANCE 


Skil Portable Tools made by Skil Corporaflon, Chi- 
cago, Illinois give the kind of day-to-day depend 
ability which makes these tools so popular with pro- 
fessional craftsmen and home handymen. Skil Qor- 
poration has long depended upon USG Brushes Yo 
maintain the high quality of their tools. 


It takes quality to maintain quality. Insist upon the 
highest quality in all component parts of your product 

. buy USG Brushes and be sure that this important 
wearing part will live up to your highest standards for 
maximum performance 


f 


US6 The design engineering of 
brushes , fractional horsepower or other 
electric motors can be sim- 
plified by having all the facts 
about different brush grades 
in concise form. The USG Brush 
Catalog B-56 and Grade List 
do just that by putting those 
facts about USG Brushes at 
your fingertips send for 
this complete, easy-to-use 
data today 


FIR 


THE UNITED STATES GRAPHITE COMPANY 


YIVISION O F THE WICKES CORPORATIO? °° SAGINAW MICHIGAN 
INQUIRY SERVICE CARD PRECEDING BACK COVE 
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err LEST ELIE 


BECAUSE..... 


It has high insulation advantages, uniformity 


and inherent ability to hold close tolerances 


which give you dependability. 


CLEVELITE dependability is the answer for 


product performance at its best. 


Also, ensure over-all economy by adding Cleve- 


lite reliability to your product. 


Write for folder showing the various grades in 
which Clevelite is produced. Your inquiry will 


receive prompt attention. 


*Reg. U.S. Pat. Off 


CLEVELAND CONTAINER 


COMPANY 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 
PLANTS AND SALES OFFICES: 
CHICAGO « DETROIT + MEMPHIS » PLYMOUTH, WIS. - OGDENSBURG MY. + JAMESBURG. 4) - LOS ANGELES 


ABRASIVE DIVISION ot CLEVELAND, OMIO 


Cleveland Container Cenede, iid, Prescett and Terente, Ont 


Representatives: 
MEW YORK AREA: R. 1. MURRAY, 604 CENTRAL AVE. EAST ORANGE, WI 
NEW ENGLAND R. S. PETTIGREW & CO. 62 LA SALLE RD. WEST HARTFORD, CONN 
CHICAGO ARTA PLASTIC TUBING SALES, 5215 WN. RAVENSWOOD AVE. CHICAGO 
WEST COAST IRV. M. COCHRANE CO. 408 S. ALVARADO ST. LOS ANGELES 





marked lesser life as compared to 
the performance of polarized units. 
Hence, it is apparently not advisable 
to use non-polarized units in appli- 
cations where d-c voltage is applied 
without periodic reversals. 

Long-term life-test information on 
the sintered-slug electrode capacitor 
is limited to the 4-pf, 60-volt rating. 
Fig. 12 illustrates the relatively stable 
characteristic of this unit with 
changes of only —5 per cent at the 
termination point of 3200 hr. Life- 
test data for the other types by the 
same manufacturer also demonstrate 
good stability where tests were ter- 
minated after 1000 hr. On the other 
hand, life results on sintered-slug 
units made by another manufacturer 
reveal changes after 1000 hr ranging 
from ——5 per cent for low-capacitance 
values to 15 per cent for high 
values. These changes appear to indi- 
cate that 1000 hr was close to the 
total life of these particular units. 
See discussion of these units under 
seal and humidity tests. 

Ideally, the life test should be a 
short-time accelerated test which will 
predict the life under actual operating 
conditions. In no instance can the 
actual life of tantalum capacitors 
be definitely forecast here since the 
data are not available on control life 
testing to destruction. However, by 
comparing the curves of Figs. 10 
and 12, and extrapolating the avail- 
able data, it is safe to predict 
that polarized-foil and sintered-slug 
capacitors can operate for more than 
4000 hr at 85 C with rated voltage 
applied. There is little doubt that all 
styles when properly designed and 
produced can operate at least 1000 
hr at 85 C with less than 10 per 
cent loss in capacitance. 


Prediction of End Life 


There is no means at present for 
predicting, by way of an accelerated 
life test, total life of tantalum electro- 
lytic capacitors at normal operating 
conditions. However, as a temporary 
expedient, there is a means for 
obtaining a reasonable estimate. The 
procedure would be to subject units 
to operating conditions of voltage 
and temperature for 1000 hr. Measure 
the capacitance at 300, 600, 800, 
and 1000 hr. Preferably, there should 
be a crowding of these readings 
towards the 1000 hr end point. Plot 
the resulting points and connect with 
a smooth curve. Extrapolating this 
curve will give an estimate of further 
change in capacitance had the units 


DECEMBER 195¢ ELECTRICAL MANUFACTURING 





THE FINEST 


When you specify Bendix S« inflex* electrical connectors you can 
be certain of receiving the finest possible service from a product 
that is the result of advanced engineering design and the most 
modern production techniques 

Significant proof of the outstanding 


pertormance mil 
reliability of these connectors 1 


riven by the fact that, within a 
relatively short period of time after the start 
operation . Scintilla Division of Bendix has achieved a recognized 


position of prominence in the electrical conne 


ol manutacturing 


ctor manutacturing 
industry 
Further reassurance is offered the user by the fact that Bendis 


BACKED hy the finest engineering Scinflex electrical connectors are backed by a nation-wide field 


ou i { ty 
and manufacturing facilities service organization and especially trained, well-staffed and 
adequately stocked distributor 


AVIATION PRODUCTS: Low and high tension ignition system 


for piston, jet, turbo-jet engines and rocket motors 
analyzer radio shielding harne 
field service specialists booster coil elects | 


ignition 


BacKeD /y Scintilla Division ind noise filters switche 


connectors 


i. (Te SCINTILLA DIVISION of Bendix” 


SIDNEY, NEW YORK 


aviation ComronaTion 


NEMCOITE-—MICA 


BUILT-UP MICA INSULATION 
Of All Types, Forms & Classes 


COIL WRAPPERS AND SLOT LINERS FOR 


CLASS B AND CLASS H INSULATION 
* FLEXIBLE MICA PLATE 
* MICA AND PAPER INSULATION 
COMBINATIONS OF MICA WITH MYLAR, FISHPAPER OR 
OTHER INSULATING PAPER BACKINGS 


* MICA AND GLASS CLOTH INSULATION- 


COMBINATIONS OF MICA WITH PLAIN, VARNISHED OR 
SILICONE-TREATED FIBERGLAS 


* SLOT CELL AND FIELD COIL INSULATORS. 
FORMED TO SPECIFIED DIMENSIONS 


Write for Catalog or Consult Yellow Pages for Local Representative 


NEW ENGLAND MICA COMPANY, INC. 
66 WOERD AVENUE. WALTHAM 54, MASSACHUSETTS 
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CONTACTS & BRUSHES 
OF SILVER-GRAPHITE 


. . for minimum, more stable 
contact resistance .. . less 
radio noise interference 


greater reliability 


I rom servo mechanisms to radar antenna operating 


units, calculating machines, midget motors and dozens of 
other exacting applications, sliding contacts or brushes of 
Stackpole silver graphite assure maximum contact effi 
ciency and life at minimum cost. Lowest radio noise levels 
short of using costly noble metals are obtained by using 
these silver-graphite units against a silver ring. For ordi 


nary uses, a Copper ring or commutator will suffice 


Available in sizes from ‘y" diameter upward, they can 


be supplied with silver-soldered backs for easy spot weld 
ing or brazing directly to supporting springs or arms and 
with or without shunts. Contacting assemblies are thus 
greatly simplified. Units are supplied either separate or 
mounted to specifications. They are made of silver with 
almost any desired percentage ot graphite Standard 


grades range from 0' to 50°, graphite 


STACKPOLE CARBON COMPANY 
St. Marys, Pa. 


Stackpole contact material types include: SILVER-GRAPHITE * SILVER-LEAD OXIDE 
SILVER-NICKEL * SILVER-MOLYBDENUM © SILVER-TUNGSTEN * COPPER-GRAPHITE 
SILVER-COPPER-GRAPHITE * GOLD-GRAPHITE © SILVER-IRON OXIDE 


ond many special grades. 


been continued on test. The curves 
of Figs. 10 through 12 are fairly 
typical and can be used as a guide. 

There are shortcomings to the 
reasoning used. However, this pro 
cedure at least provides a means for 
determining the order of magnitude 
of the end life. The justification for 
this procedure lies in the fact that 
available data indicate that failure 
of tantalum electrolytics on life are 
usually of a progressive nature 
Catastrophic failures were found to 


he relatively rare 


Summary 


Fantalum electrolytic capacitors 
will find increasing usage in many 
applications where the conventional 
aluminum electrolytic capac itor is 
usually employed. Many of | the 
electrical and physic al characteristics 
of this new capacitor rival those of 
paper dielectric capacitors. This will 
become more apparent as develop 
ments in this relatively new field 
continue and are made known. Sinee 
the characteristics of aluminum ele 
trolytics are fairly well-known. it 
convenient in the following to use 
as a basis for comparison the alumi 
num electrolytic capacitors described 
in Military Specification JAN-C-62 

The tantalum electrolytic capacitor 
lends itself to use in miniaturized 
and transistorized equipment An 
effective comparison of the capacity 
per unit volume ratios of tantalum 
and aluminum = capacitors is not 
practicable because of the difference 
between their electrical ratings. How 
ever, all else being equal, the tantalum 
capacitor should offer some size ad 
vantage since the dielectric constant 
of the tantalum oxide dielectric film 
is approximately IL as compared to 
that of & for aluminum oxide 

The tantalum capacitors discussed 
herein have a range of operation of 


from 99 to +85 C as opposed 
to ML) to 69o © for the aluminum 
electrolyties \t a « loss of 
Capacitance is less than that ex 
perienced by aluminum electrolytics 
al KW) C. Capacitance changes for 
tantalums range from 10 to Ov 
per cent depending on the design 
and ratings 

Of significance. is the relatively 
low impedance at 99 C for the 
tantalum capacitors as compared to 
aluminum Impedance constants al 

99 © of approximately 3000 ohm 
microfarads as a maximum has been 
established whereas the impedance 


constants at 1) © for aluminum 
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Vhat this resin does for 
Motorola's plated circuits 


«++ gives a good base for bonding of copper firmly 
to the laminate 


1 vast 


t toch wed | Farley & 
... provides high insulation resistance and low dielectric loss Lootecher Mig. Co., Dubuque, | 


Bakeuere | 
... forms a translucent laminate permitting easy checking 


of reverse side circuit alignment 
... withstands 500° F. heat of dip-soldering 


... results in a lamination that exceeds U. §. Government 
standards and NEMA specifications. 


Au these advantages are found in Bakexvrre Brand Phenolic Resin 
CLSA-3914, a superior hot punch laminating varnish used in the Motorola 
Ranger portable radio shown here. When high surface resistance i needed Prey 
CLSA-3914 is used on paper stoc k pre treated with 12 to 16 per cent of a 


| , a ATH Sy] by 
water-miscible resin, such as BAKELITE Phenolic Resin BLL-3913. Both XXXP R 


and XXXP-1R grade laminates are produced by this method 


Technical information on Bakevrre Laminating Varnishe 


cially for printed circuits is available by writing De pt. SO-52, 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation Tj 30 


The term Bake trre and the Trefoil Symbol are registered trade-mark 





The finest light springs and wireforms of every type and material 


$04 


Who Gets the Order—and Why? 


& If you're the person responsible for buying your company’s 
springs you know why. You know the price should be right 
equal or better. But you know that price isn’t the final factor 
either. You've found that dependability of the supplier is of 
greater importance. His delivery commitment his assured 
uniformity of quality product and his engineering and 
manufacturing organization that can help solve unusual prob 
lems that so often save time and final costs. It’s these things 
that spring buyers keep in mind when the supplhier’s name 1s 
put on the order 

Lewis’ name goes on the “P.O of so many large com 
panies for one or maybe all of the reasons mentioned above 
We're proud of that—and we are certainly going to make sure 
that all of our present and future spring buyers have the same 
important reasons to put “Lewis’’ on the order—and more 


too, if we can find them. How can we help you ? 


LEWIS SPRING & MANUFACTURING COMPANY 
2646 W. North Avenue, Chicago 47, Illinois 


Pee ete t Oe 
SPRINGS 


{ 


if 


electrolytics, as defined by JAN-C-62. 
range from 10,000 to 75.000 ohm 
microfarads. At —55 C the aluminum 
electrolytic capacitors of Military 
Specification JAN-C-62 are, for all 
practical purposes, open-circuited. 

At 85 C, capacitance increases for 
tantalum types are generally less than 
lO per cent However. increases in ex 
cess of 50 per cent have been noted 
for the etched foil style 

Direct-current leakage of tantalum 
electrolytics at 25 C ranges from 
0.005 pamp/pi-v for the sintered slug 
style to 0.05 pamp/pf-v for the 
plain foil. The etched foil style 
exhibits a leakage level of 0.01 
pamp/pf-v. At 85 C, the leakage cur 
rent can be expected to increase ap 
proximately six-fold, while at 95 | 
it drops off to a point where it is of 
little concern 

Based on the seal and humidity 
tests performed, tantalum capacitors 
appeal adequate ly sealed and protect 
ed against extreme climatic condi 
tions. However, it was found that the 
electrical tests following the seal 
tests are by themselves inadequate 
for detecting seal failures. In faet 
moisture penetration might appear to 
improve the capacitors electrically 
On the other hand, a poorly sealed 
unit on life test loses capacitance 
rapidly due to loss of moisture. 
Ideally, the seal test ougth to include 
salt walter nme rsion and should he 
followed by a life test. 

Fantalum capacitors are able to 
withstand without difficulty, an ove 
voltage of IIS per cent of rated 
voltage when cycled as described in 
Specification JAN-C-62 

The capacitance decrease and the 
rate at which it decreased were found 
to be most effective in’ determining 
the life of tantalum capacitors at 
rated conditions. From available data 
a means is presented herein for 
predicting the approximate total life 
of tantalum capacitors from a rela 
tively short-time life test. In general 
it is found that well sealed tantalum 
electrolytic capacitors demonstrate a 
usable life of at least 4000 hr with 
a loss in capacitance of less than 
15 per cent. Because of the time 
involved, of necessity life testing 
should be limited to 1OO00) hr. De 
creases in capacitance in excess of 
lO per cent at this point should 
make the capacitor suspect 
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Be sure the 

rotary stepping switches 
YOU use have this 
‘free-floating’ pawl 


Automatic Electric Rotary Stepping Switches 
@ 
insure bind-free operation 


Look at the pawl in the small illustration above. Automatic 
Electric’s Type 44 and 45 rotary stepping switches can’t 
bind. Automatic Electric has eliminated the old-style paw! 
stop block that jammed the pawl and caused binding. 
Instead, Automatic Electric uses a unique “free-floating” 
pawl, and a set of stopping teeth on the end of the arm 
ature. These teeth engage the ratchet wheel smoothly 
without jarring or jamming. They stop the wiper a 


sembly positively, and position it exactly right on the 


bank contacts. 


Automatic Electric offers many exclusive advantages 


over older type rotary stepping switche 


e Pawl breakage is eliminated 


Tt atk 


(Gamemar 
\Sme 
al tele Phone ° Pione ers in automatic control \ sellan 


* 


Originators of the a 


e Re-adjustment of armature stroke is never required 
ibility 
low temperature 


ibility 


e There's no po of pawl binding, even at very 


e There’s no po of double-stepping or overthrow 


No wonder more and more design engineers are choos 
ing Automatic Electric rotary stepping switches! 
the Automatic Electric Type 44 or 


witch in your product 


Plan now to uss 


‘Type 45 rotary stepping 

For complete information, write for Circular 1698 
Address Automatic Electric Sales Corporation, 1033 West 
Van Buren Street (HAymarket 1-4300 
In Canada: Automatic Electric Sales 


‘Toronto. Offices tin principal citu 


, Chicago 7, Ill. 
Ltd., 


Canada 





EAGLE fLEXOPULSE 


repeat cycle timer 
WITH S.P.D.T. SWITCH 


No gear change or resetting of cams required 


, 
This Flexopulse Repeat Cycle Timer is ideal 4 ort time on TIME 


lot controlling processing machines requiring 1 sovustamce « Avlustanut 
adjustable timed cycles. The “on” or “oP * 
intervals ere easily adjusted. Lither can bn 

idjusted without disturbing the setting of the 

other. Instead of resetting cams o1 changing 

ears, simply loosen two knurled nuts. Then 

et “on” and “off? periods by moving adjust 

ibole pomter Vighter crews ind the job's 

clone 


ENACT CONTACT 
2-1 
CYCLE PROGRESS INDICATION CLOSED CLOSED 


\ movable flag indicator passing ove the time seale between ad 
justable arms, indicates portion of evel elapsed in either of the 
4 pdt positions Switching operation takes place at zero 
hlexopulse is ideal for periodically operating valves to reverse the 
flow of liquids, for operating signals or for injecting chemicals, 120- 
second up to 20-hour dials are available. Synchronous motor pow 
ered, Send coupon today for free Bulletin 320 


FREE BULLETIN, MAIL COUPO 
EAGLE SIGNAL CORPORATION 


Industrial Timers Division, Dept. EM-1256 
MOLINE, ILLINOIS 


Please send free Bulletin 320 with full dete 
on Flexopulse Kepeat Cycle Timer 


both inder Signal Corps development 
contract and through their own internal 
development effort, and also to the work 
done by the United States Testing Com 
pany under a specication engineering 
contract with the Signal Corps 
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During the past year, two other articles 
have appeared in ExvecrricaL Mant 
FACTURING dealing with tantalum elec 
trolytic « ipacitlors 

Tantalum Capacitors (Sintered porous 
type), March 1956, p. 80 

High-Temperature Foil-Ty pe Tantalum 
Capacitor May 1956 p. 134 


Manufacturers’ 
Publications 


Kor these selected publications on ma 
terials components technical data and 
engineering services, write direct to the 
manufacturer on company letterhead, 
mentioning “LECTRICAL MANUFACTURING 


i your source 


ELECTRICAL INSULATION MANUAL 
Subtitled “A complete guide to elec 
trical insulating materials and applica 
tions,” 300-page Electrical Insulation 
Manual in its 16 sections presents tech 
nical information and application data 
product data and references in one 
volume on “all the best information 
ivailable on electrical insulation.” 

As an indication of the comprehen 
siveness of this coverage, the alpha 
betical index runs two full pages. Titles 
of representative sections — include 
Adhesive Tape Products: Asbestos 
Tapes, Sleevings and Papers; Lami 
nated and Reinforced Plastics; and 
Cotton Twines, Tapes and Sleevings 
Other sections are devoted to: Var 
nished or Coated Tubings, Sleevings 
and Lead Wire: Extruded Plastic Tub 
ings, Resinous Tapes; Vulcanized Fiber 
and Fishpaper and Glass Cords 
Tapes, and Sleevings. Among the other 
subjects reviewed are: Silicone Var 
nishes, Compounds, and Greases; 
Silastic Pastes and Teflon; Varnishes, 
Coatings, and Compounds; Mica Prod 
ucts; and many others. 

One section is devoted to Standards 
Copies of the Manual, priced at $5.00, 
may be obtained by writing to the 
Publication Dept., Insulation Manufac 
turers Corp., 565 W. Washington Blvd., 
Chicago 6, Il. 


DECEMBER 1956 ELECTRICAL MANUFACTURING 





“Tops i. "CONTROLLED" 
Ain Cylinder Power 


ie) 200) he 


| 


The full sory is_yours 
for The asking - 


It's as simple as ABC — “control” is the essential 
difference that makes Bellows Air Motors 
do a better job at lower cost than conventional 
air cylinders. 

se ir Motors contre a itegral pa 
i i es In Bellows Air Moto yntrol is an integral part 


let. Bulletin BM-25 gives de- of the air cylinder. There are no extra valves 
tailed data and specifications to buy — no complicated and cumbersome piping 
that will enable you to decide to install. The Bellows Air Motor is a complete 


power unit in itself. 
Motors will save you time and 


money. 


What does it mean in terms of 


M@ BETTER PERFORMANCE? 
HM GREATER ECONOMY? 


Address Dept. Em-1256, The Bellows Co., 
Akron 9, Ohio. 


In Canada: Bellows Pneumatic Devices 
of Canada, Ltd., Toronto, Ont. 
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It means instant action. The moment you shift the 
valve (either electrically or mechanically) the 
piston responds. No hesitancy no chatter — 

no delay. It means simpler installation, easier 
interlock; “Controlled-Air-Power” fits in naturally 
with related machine movements. It means lower 
installed cost — Jower maintenance costs. 


618-8 


The Bellows Co. 


AKRON 9, OHIO 
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RANDOM PULSE GENERATOR ! 


422A 
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AND ANALYSIS OF 
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carrying cose 
© Chemical Process Control 
© Modulating Radar Transmitters 
a ad 


The UAC 422 Precision Random Pulse 
OTT meet lm etl h a 
of noise effects on electronic systems. 
mm Lm Itt mt) alat i) 
SCM Mls me ere tiie 
function. Its transistor high gain cir- 
cuit insures maximum accuracy and 
el OM LUM Mlle ae) oo 
erated, weighs only 6 lbs. Complete 
OTM eT 


COMPLETELY ELECTRONIC DYNAMOTORS 


500 volt- Y/2 amp 


OR 


8000 volt- 
$00 va 


UAC SOW DC POWER 
BS eer) 


1-500 WATT SEMI-CONDUCTOR 
WEIGHT AND SPACE SAVING 
POWER SUPPLIES for 
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Ee ee ee 
Servos, Radar, Telemetering, 
Radiosonde, Closed-Circuit, 
TV-Radar 
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Abstract and Comment 


Design Patent Infringements 
Upheld by Various Courts 


ALBERT WOODRUFF GRAY 
Patent Attorney 


horest Hills, New York 


Under the Unirep Sraves Patent Act 
i mechanical invention to be entitled to 
the protection of a patent, must possess 


three feature (1) ) 


invention (2) 
novell ind (3 utility Phat provision 
of the statute is Whoever invents or 
discover inv new and useful proces 
machine manulacture or composition 
of matter, or any new and useful im 
provement thereof, may obtain a patent 
therefor ubject to the conditions and 
requirements of this tithe 

A design however, for which a patent 
can be issued must have the four 


) 


features of (1) invention, (2) 


novelty 
(3) originality and (4) ornamental 
qualitic In such patents utility is not 
i necessary feature as it is ino mech 
inical patent The provision of the 
tatute relating lo uch patents l 


Whoever invents any new, original and 


ornamental design for an article of 
manufacture may obtain a patent there 
for ubyect to the conditions and 
requirement of thi rite 
In i recent decision by the United 
Stale Court of Appe ils reversing the 
rejection of a design patent ipplic ition 
by the lower court it was iid of these 
t ential element We tart with the 
knowledge that every design must of 
nece ty embody omething old ind 
omething known, Design bein i 
rearrangement ol line ind orm il 
must ilwa depend upon ements 
that in a trict erst ire old The 
traight line. the quare, the circle ind 
cube. triangle and sphere are all known 
component They are ill old 
But inv «ce ign pute il eem ty 
mitist ol nece ily 


of these 


combine Coetie 
element Phe (question 
whether the end result is a design 
in article of manufacture (1 ichiey 
i i result of inventive kill a 
trasted with the natural aptitude of a 
killed artisar (2) is nev ) and 
original (4 ind ornamental 

Applic ition wa made i lew years 
age tor a patent of this character on an 
electrically operated jig saw The ma 
chine wa ol mall, light weight con 


fruction uitable 


principally is a 
hobby device for cuttings ornamental 
patterns or designs trom light) wood 
Decision by the Federal court of this 

iit brought by a competitor for a 


judgment declaring i patent on the de 


sign of this ji saw invalid, was that 
hese four mecessary teatures tor i 
design patent were lacking and the 
patent invalid 

Of design patents the court said here, 
It is not enough merely to say of 
the design that it is new and pleasing 
to the eye. Its conception must require 
that exceptional talent which is beyond 
the skill of the ordinary designe 

“It must be kept in mind that the 
exercise of inventive genius, so essential 
to validity, relates only to the appear 
ance of the article and its aesthetic ap 
peal. It is 
the statute 


artistic creativeness which 
rewards. These abstract 
criteria necessarily are illusive guides 
by which to test the patentability ola 
design 

‘A design must be tested by its over 
all aesthetic effect, and its artistic ap 
peal, if there be any, must represent a 
step which has required inventive genius 
beyond the prior art. This court ha 
several times stated that popular ap 
peal alone is not sufhcient to sustain a 
patent and cannot be used to create a 
doubt where clearly there has been 
no invention 

In contrast to this case and its de 
cision refusing the designer a patent 
on his conce ption, ts another controversy 
that was before the Federal appellate 
court in’ Ulinois There suit had been 
brought by the patentee of a design 
for an electric grill. The single claim in 
this patent was, “An ornamental design 
for a combined sandwich toaster and 
tray substantially as shown and de 
cribed 

Thi design according to that court 
was a combination of tray and toaster 
low, compact, small and neat with em 
bossing on the tray and the top of the 
toaster and on the handles, the whole 
structural design appealing to the eye 
with the upper part coming entirely 
down toward the base and harmonizing 
with it. It had the appearance of stabil 
ity and long-wearing life, with a small 
curving contour and contr isting colors 
of metal and black.” 

In its decision that the design patent 
in this instance was valid and the de 
sin entitled to the protection ot the 
statute, the court said, 

“The statute which authorizes the 
yranting of a design patent requires 
that the design to be inventive, must 
be new, original and ornamental and 
requires that the invention be sufh 
ciently useful and important before the 
Commissioner is required to issue a 
patent therefor. Every new design of an 


irticle manufactured is not patentable 
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TOTALLY ENCLOSED NON-VENTILATED 


MOST BEAUTIFUL MOTORS IN ALL THE WORLD... 


wew REULAND precision motors ror MACHINE TOOLS 


Designed especially for Heavy-duty ball bearings, located at the most expensive tool, All castings are 
machine tool manufacturers each side of the rotor, assist in maintain pecially processed for smoothness and 


ing this characteristic which is so vital to ire given a baked enamel finish 
Reuland precision motors were developed precise work. Exact tolerances are like his fine-quality finish, together with 
only after giving a lot of careful thought wise maintained throughout final assem the motors’ naturally pleasing lines, assure 
to the problems of the machine tool indus bly 


i harmonious blend with the lines of 
try. They are not just another line of 


er machine tool on which they are 


motors that can be ‘made to fit,” but low inertia rotor mounted When desired. the motor’s 


rather, a complet new type ¢ pecially frame ize can even be aried to fit an 
made for machine tool manufacturers The radial air gap design of these motors 

They are available in T.E.N.V. and permits the use of a lighter weight, low 
r.E.F.C. types. Small, compact and fea inertia rotor. This light weight, low ines - / 
turing the very latest in lightweight mate tia feature assures smooth starts and quick Other Reuland firsts: 

stops 

rials ps 
his rotor is also of a special narrow Motor with internal fluid coupling 


set « ur of the machine 


For good looks and precision operating ; ; led | ; ; 
sign W as } y , tin oup ydrauls run motor 
characteristics, there is nothing on the design which h hortened up the over pline-coupled hye ic pump moto 


market to equal these jewel-like units all length of the motor to give a thinner Foot-mounted disc t 


water’ effect 
PYOCISION BOGGS Smooth-finished castings Phi daiiinké dni 
culand motors are Dullt to precise speci 


fications like a fine tool. Each unit is — pleasing lines sip Ring motors in small #66 frame 


dynamically balanced at the factory to Ihe smoothly finished surfaces of Reu All-aluminum motor frames 


assure vibrationless operation land machine tool motors are a match for X pandable” motor design 


pe magnetic 
brake with self-contained bearing 
and shaft 


Use these other Special-Motor Library 
Don't ever pay for spec ial-motor ¥ Standard Motor Catalog 


free Reuland Services — Aevclopmenc costs before you as 


check this free library. Contain 
valuable data on hundreds of 
uniqu¢ specially designed 
motors. Send for free “how to 
use” booklet 


i E U L A N D Mi 0 T 0 a races ees 
Western Division 6 f 
Eastern Division 4 / ’ 


engineering informa 
tion on Reuland’s complete line 
of tandard motor and motore 


ducers. Sent free on request 


Distributor 





COUNT-REGULATED 
CIRCUIT CONTROL 


ae 


AUTOMATIC RECYCLING 


CYCLO-MONITOR 
COUNTS: Shaft Revolutions 


Lever Strokes 


Electric Impulses 
CONTROLS: Machines and processes 


on a repeat cycle basis. No reset re 
quired. No pause or lag in recycling 
even at continuous speeds. Positive 
gearing throughout. Integral, SPD1 
CYCLO-MONITOR switch transfers as shown in typical 
Write for Bulletin 202-1 cycle diagram below: 


0 
COUNT-CYCLE 


| AUTO 
ADJUSTABLE TO 4000 COUNTS | 


| REPEAT 
N. 0. _ z= ill chssinenenchentnnensalle 


| SWITCH OPEN os 


_ ADJUSTABLE 
- SWITCHING 
SWITCH CLOSED INTERVAL 
ES ES  — 


| —— COUNTS —- 
0 


PROGRAMONITOR 


An advanced recycling, 
circuit-controlling counter 
for complex and irregulat 
switching patterns with any 
number of intermediate 
switching points. Complete 
lexibility for pattern 
4 hange Ss Automat , instan PROGRAMONITOR 
taneous recycling Write for Bulletin 505 


0 
| COUNT-CYCLE AUTO 


ADJUSTABLE TO 4000 COUNTS REPEAT 


N.O0.— 3 a Ur 


SWITCH OPERATES AT ANY NUMBER 
OF INTERMEDIATE PRESET COUNTS 


i 


— COUNTS - _ 


a eTree ee ieee Vile 


5228 W. ELECTRIC AVE. MILWAUKEE 19, WIS. 


$10 


It was the intent of the Congress in the 
adoption of the design patent law to 
encourage ornamentation and beautifi 
cation in manufactured articles so as to 
increase their salability and satisfy th 
aesthetic sense of the purchasers 


“We live in an 


masses Of population have little to spare 


ize when the great 


for luxuries, which has created a de 
mand for cheaply manufactured objects 
of both beauty and utility and been a 
stimulus to designers 

“In order for one to be entitled to a 
design patent, his creation must be th: 
product of inventive skill and, as in 
mechanical patents, there must be orig 
inality and the exercise of inventive 
faculty. In the mechanical field there 
must be novelty and utility; in designs 
there must be originality and beaut 
The combination of old forms to pro 
duce a new and ornamental design is 
not patentable unless the new design 
produce “a new IM pression on the eye 

In one of the earliest decisions, which 
was rendered by the Supreme Court of 
the United States, relating to the appli 
cation of this statute, it was said |iy 
that court 

“The law manifestly contemplates 
that giving certain new and original 
appearances to a manufactured article 
may enhance its saleable value, may 
enlarge the demand for it and may be a 
meritorius service to the public. It 
therefore, proposes to secure for a 
limited time to the ingenious producer 
of those appearances the advantage 
flowing from them 

“Manifestly the mode in which these 
appearances are produced has very little 
if anything to do with the increased 
salableness of the article. It is the ap 
pearance itself which attracts attention 
ind favor or dislike. It is the appear 
ance itself therefore, no matter by what 
agency caused, that constitutes mainly, 
if not entirely, the contribution to the 
public which the law deems worthy of 
recompense 

The appearance may be the result 

of peculiarity of configuration, or of 
ornament alone, or of both jointly, but 
in whatever way produced, it is the 
new thing or product which the patent 


law regard 
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Protection, Editorial, ELectrica 

MANUFACTURING, Sept. 1956, p. 91 


of 


EC EMBED 56 ELECTRICAL MANUFACTURING 





in color tv, too 


CRUCIBLE PERMANENT MAGNETS 


for beam correctors, color purifiers and color equalizers 
give maximum energy... minimum size 


Designers of electronic and control equipment can 
count on a consistently higher energy product 
with Crucible alnico magnets. /t means greater 
power from a minimum size magnet! 


And they’re available in practically any size 
you want—from a fraction of an ounce to 
several hundred pounds. What’s more, Crucible 
alnico permanent magnets can be sand cast, 
shell molded, or investment cast to your exact 
size, shape, or tolerance requirements. 


Crucible has been a leading producer of these 
permanent magnets ever since alnico alloys were 
developed. And their manufacture is backed 

by over a half century of fine steelmaking 
experience. That’s why so many magnet 
applications begin at Crucible. 

Crucible Steel Company of America, 

The Oliver Building, Mellon Square, 

Pittsburgh 22, Pa. 


first name in soecial purpose steels 


Crucibie Steel Company of America 


READE! NOUIRY SERVICE CARD PRECEDING CK COVE 


$11 





CHROMALOX 


Electric 


IMMERSION HEATERS 


with or without 
built-in thermostats 
fit the heat to your need 


up to 100,000 watts 
and 2,500 psi 


Full range of sizes and ratings in portable, 
screw-plug and flanged types. Available 
with copper, steel or alloy sheaths to 
resist corrosion. 

Used for heating water, asphalt, 
greases, molten salts, pickling and plat 
ing baths, process kettles; for super 
heating steam and compressed air; for 
melting lead, solder, babbit; and for a 
wide range of similar applications 
Let the Chromalox Sales-Engineering staff 
solve your heating problems electrically. 
Write for your copy of 

Catalog 50 A 


for full information on the 
complete line of Chromalox 
Electric Heaters and controls 

For ideas on additional ap iP 
plications of electric he Ve / 
request Booklet F1550-—“101 . 
Ways to Apply Electric Heat.” 


Edwin L. Wiegand Company 


Ott 18 Boulevard, Pittsburgh 8, Pe yiva 


EDWIN L. WIEGAND COMPANY 
1530 Thomas Boulevard, Pittsburg! 
would like to have 
| a copy of Catalog 
a copy of “101 Ways 


a Sales Engineer contact me 


r 
| 
| 
| 
| 
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| 
| 
| 
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NEMA Elects Officers, 
Stresses Interdependence 


Continued from page 137) 


Smith Bolton 
divisional president aud general man 


ager, The United States Graphite Co 


I. Pierre Champion, president 
The Champion Rivet Co 


1 W. Corey 
Keliance Electric & Engineering Co 


chairman 


\ ( blood president 
Howell Electric Motors Co 


C. W. Higbee. manager 
Klectrical Wire & Cable Department 
United States Rubber Co 


Fk. F. Loock president 
Allen-Bradley Co 


H. C. McElbone, 
senior vice president 


The Lamb Electric Co 


J. J. Mullon, Jr., president 
Moloney Klectric Co 


D. J. O'Connor, Jr 

president & general manager 
Formica Corp., 

(subsidiary of American Cyanamid ) 


J. C. Sharp 
Hotpoint Co 


president 


4 Division of General Electric Co 


J. L. Singleton 
vice president 
Industries Group 


Allis. halmers Mig Co 


Chris J. Witting, vice president 
Westinghouse Electric Corp 


NEMA Section Officers Named 


At othe 


ofheer were elected in selected prod 


innual meeting, the following 


wl group 


Industrial Control Section 


Chairman: Frank k. Beede. sales mgr 
Ward Leonard Electric Co.. Mt. Ver 
non, N.Y 

Vice-Chairman: J 
myr.. Cutler-Hammer, Ine 
kee 


Chairman. General Engrg 


Marvin Cook, sales 
Milwau 


Comm: John 
D. Leitch, vice president-engineering 
Square D Co.. Detroit 

Viee Chair... Gen. Engrg. Comm: James 
W. Cooke, mgr. engrg.. General Pur 
pose Control Dept.. General Electric 
(o.. Bloomington, I 

Chairman, Advisory Comm: bk. R. Jung 
ry The Clark 

Cleveland, Ohio 


ce pre che 


Controller Co 


Motor G Generator Section 


Chairman: S. K. Hostetter, Jr gen, 
mgt Crocker-Wheeler Div The 
Elliott Co., Jeanette, Pa 

Chairman. Gen. Engrg. Comm: M. 5 
Hancock. asst. mgr., Motor Engrg 
Dept... Westinghouse Electric Corp 
suflalo 

Vice Chair... Gen. Engrg. Comm: C. W 

Motor & Gen. Stds. Mkt 

Dept General Electric Co Sche 

and Louis H. Hirsch, chief 


engr.. Century Electric Co., St. Louis 


Falls, mgr 


nectady 


Low-Voltage Distribution Equip. Section 


Chairman B \. Berlin 
Kleetri Co 


pre -ident 
He jnemannin 


N. J 


Ire nton 


Molded Case Breaker Section 


Chairman i. & Johnson. Diy mig 


Newly elected officers of the NEMA Industrial Control Seetion (L. to R.) J. M 


Cook. General Electric Co vice chairman, general engrg. comm.); F. § 


Ward Leonard Electric Co 


Co chairman, advisory comm.) 


Beede 


(section chairman), and E. R. Jung, The Clark Controller 
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Quiet, smooth, perfect performance... 


in home laundry equipment using SKF’ ball bearings 


Leading manufacturers of home laundry equipment 
(names on request) rely on 0c Single Row, Deep Groove 
Ball Bearings for quiet, smooth-running performance. 


Whatever your product, it will pay you, too, to switch 
anti-friction bearings and get the plus values 


which are built into every one 


SKF —eEvEerRVY TYPE—EVERY USE 


Ball Bearings 
( Cylindrical Roller Bearings 
oi Spherical Roller Bearings 
1 { Tapered Roller Bearings (“Tyson ) 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





se) SeLeCto® 
‘ovm anne 


- PRECISION 


MODEL I!10 


PRECISION APPARATUS CO INC 


\ 


PRECISION 


110 


‘THIN-LINE’ 


mn 
a ann 


cise) Le 


= 


60 MA Lt, 
emule 600xA 


l5v—~ 
oY) 7 ee 


~ 


cy oe 


600v__] 


cle 


eae 


ADJ 


OHMS 


ACTUAL SIZE 


POCKET-SIZE 


PRECISION 11) 


20,000 ohms-per-volt V.O.M. 


Model 110 


Net Price $32.50 


Also Available 
Model 100 


Net Price $26.95 


Full-Range Instrument Performance 


| 7ed instrument convenience 


Fits Your Pocket... Fits Your Tube-Caddy 


the ideal extra V.O.M. for field and service 


Extra-High Sensitivity 


Q. UOU0 ohr per volt Df 5000 ot per 


Extra-High Voltage Ranges 


ale extra-low AC and D( 


Extra-Low 


' ‘ 


ts f cale extra-high Al 


Extra-Wide Resistance Ranges 
elf tained up to 20 megohn 
Complete Current Ranges Up to 600 ma 

Complete Decibel Ranges from —20 to +70 db 


3’) Full-View Meter... Long, Easy-Reading Scales 


nd 
} 


) PRECISION Apparatus Company, inc. 


70-31 84th Street, Glendale 27, L. I., N. Y. 
Export; 458 Broadway, New York 13, N.Y., U.S.A. @ Cables: MORHANEX 


anada 


Atlas Radio Corp. Ltd. e 50 Wingold Ave., Toronto 10, Ontaric 


Cutler-Hammer. Inc., Milwaukee 

Chairman, General Engrg. Comm: C 
Baugert. Jr.. mgr. engineering, Cir 
cuit Breaker Protective Devices Dept . 


Electric Co 


General Plainville, 


Conn 


Specialty Transformer Section 


Chairman: RK. H. Sommers, vice presi 
dent, Transformer Div., Hevi-Duty 

Electric Co., Milwaukee 

echnical Comm: W. C 

Anderson, chief project engr., Jeffer 


son Electric Co.. Belwood, I] 


Chairman 


Capacitor Section 


Chairman: M, E. Scoville, mgr. engrg., 
Capacitor Div., General Electric Co. 
Hudson Falls, N. Y. 

Chairman, Technical Comm: Specialty 
Capacitors, M. S. Hook, chief engr., 
Electrical Utilities Co., La Salle, Il 

Chairman, Tech. Comm: Power Capaci 
tors, Blaine H. Schultz, Line Material 
Co., Div. McGraw Electric Co., Mil 


waukee 


Pressure Connector Group 


Chairman: T. O. Mathews, dir. of stds 
AMP, Inc., Washington, D. C. 

Chairman, Tech. Comm: Fred Heller, 
engrg. mgr., Utility Industrial Div., 
Burndy Corp., Norwalk. Conn 


Fuse Section 


Chairman: J. C. Ingram, sales mer.., 
Bussmann Mfg. Co., Div. MeGraw 
Electric Co., St. Louis 

Chairman, Tech. Comm: K. W. Swain, 
chief engr., The Chase-Shawmut Co 
Newburyport, Mass 


Lightning Protective Devices Section 


Chairman: T. |. Eldridge, mgr., Light 
ning Arrestor Section, Delta Star Div 
H. K. Porter Co., Chicage 

Chairman, Tech. Comm: E. Beck, de 
sign section mgr I ight Arrest. Se« 
tion, Distr. Appar. Engrg., Westing 
house Electric ¢ orp I Pittsburgh 


Wire and Cable Section 


Chairman: B. | IIsley, gen. mgs 
Wire & Cable Dept., General Elec 
tric Co Bridge port 

Vice Chairmen: H. B. Bassett, pres 
Acme Wire Co... New Haven: D. E 
Allen vice pre ‘ sales Ana onda 

Wire & Cable Co... New York 


General Electric 
Head Looks Ahead 


THE ELECTRICAL INDUSTRY is “one of 
the principal sources of opportunity 
ind growth in American business. 
attracting new competitors all the time”, 
Ralph J. Cordiner, president of the 
General Electric Co., told NEMA mem- 
bers at a luncheon meeting. He said 
that “the number of establishments in 


the electrical machinery and equipment 
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The best guarantee in the Bugjness! 
The 401 is so dependablémwe're 
backing it with a five year guarantee 
on all printed wiring and power transformers 
. and, all other components, including 
the cathode-ray tube, carry a 
full one-year guarantee. 


@ !DENTICAL X- AND Y- AMPLIFIERS: Sensitivity, Best buy in the medium price 
10 mv/cm. Sinewave response extends flat from is ae : frermency 
dc to 150 kc. Calibration standards built-in range—a general-purpose, low-frequency 
for both amplifiers. 

oe — ~ quantitative measurement. The 401 offers a new 
expension available. high in precision, ease of operation and 
RELATIVE PHASE SHIFT BETWEEN AMPLIFIERS: 3 smience as a result of “hums 
Easily set for less than 1° at frequencies convenience as a result O uman 
below 150 ke. engineering’—an exclusive of the Du Mont 
ssaeada aan cae eeactemen Type SADP., 400 philosophy of instrument design. 
STABLE OPERATION: Regulation of all power supply 


potentials, including heaters, provides WEREFS POR DEVAS: $420.00 
complete stability. 


oscillograph for complete, high-quality 


(slightly higher for 50-cycle areas) 


One of the | hadi: 
ou Mi ONT TECHNICAL SALES DEPARTMENT, ALLEN B. DU MONT LABORATORIES, INC. - CLIFTON, W. J. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





here's what DIE CAST 8 


C R ZINC ALLOY eh 
THREADED | 


WING SCREWS 


FASTENINGS 


mean to you... 


in terms of a better product, in 
terms of a more economical product! 


Gries unique techniques make possible closer 
tolerances cleaner threads Greater dependahility 
durability die-cast unifarmity Mase production SCREWS 


NEW BULLETIN AVAILABLE 


Fact-packed—shows how Gries in 
genuity and money-saving methods 
can solve your fastenings problems 


Send today for your CAP NUTS 
copy, prices and samples. 


u orld s 


GRIES REPRODUCER CORP. Foremost 


Producer of 


149 Beechwood Ave. @ New Rochelle, N.Y Small 
Phone: NEw Rochelle 3-8600 : Die Castings 


“ 


Your “work book” for insulation problems . . 


ELECTRICAL INSULATION 
AND DIELECTRICS 


| ERE’s a design manual that’s a virtual must for engineers who 
9 soneed to keep pace with current technology in the swift moving 
field of electrical insulation and dielectric materials. 

The editors of EvectricaL ManuracturinG have assembled into 
one handy-to-use 136-page book, a selected group of articles dealing 
with the application of insulation and dielectrics in the design and 
development of electrically operated products. Many of the articles 
include exhaustive, critical appraisal of property characteristics and 
application possibilities. 


Feature article content (with dates of original publication) in- 
cludes: Research Progress in Dielectrics (December 1954); The Epoxy- 
Resin System for Embedded Circuits and Components (April 1955); 
Arcing Performance of Plastics Insulation (April 1954); Dielectric 
Strength of Solid Insulation (May 1954); Impact of High-Energy 
Radiation on Dielectrics (June 1955); Deteriorating Influences on 
Dielectric Materials (July 1954); Ferroelectric Dielectrics (July 1954); 
Applications for Gas and Liquid Insulation (June 1954); Glase-Premix 
Compounds for Molded Parts (March 1955); Filled Fluorocarbons- 
New Component Materials (February 1955); Evaluating Dielectric 
Properties of Plastics Laminates (October 1954); Plastics Laminates 
Standards (November 1954); Effects of Water Immersion and Humidity 
on Thermosetting Laminates (July 1955); Temperature Classification 
of Insulating Materials (September 1954); European Developments in 
the Dielectrics Field (August 1955). 


An annotated bibliography lists earlier articles containing design 
data applicable to current problems. 


e@ The 136-page Design Annual includes each article in complete form with 
all original illustrations, tables and text. Single copy price is $3.00 on orders 
accompanied by remittance. Orders should be addressed to: J. A. Campbell, 
Director Reader Service, The Gage Publishing Company, 1250 Sixth Ave., 
New York 20 


industry increased 46 per cent between 
1947 and 1954”, and that “the number 
of firms in electrical manufacturing 
had risen from 4400 firms in 1945 to 
5600 in 1953”, according to Department 
of Commerce reports. 

“This year, the output of electrical 
goods is estimated to be about $20 
billion, more than double that of ten 
years ago. Even if we continue to serve 
our customers only as well as we have 
in the past decade, we can see that by 
1976, the market for electrical products 
reported by NEMA should be in the 
order of $90 billion at today’s prices,” 
he said. 

In explaining why the electrical in- 
dustry has the opportunity to grow so 
fast. Mr. Cordiner emphasized that 
rather than being a “by-product of an 
expanding economy,” the industry is 
“at the very heart of America’s growth 
and prosperity,” and is “vital to the 
faster progress of every man, woman 
and child in the country.” The highest 
levels of living in the world are found 
in the free-market economies of the 
United States and Canada, where the 
per capita output of electricity is 
better than 3000 kw-hr a year, as com 
pared with 25 kw-hr in Asiatic 
countries,” he said 


Long Range 
Planning Needed 

Discussing long-range planning, Mr. 
Cordiner warned of the necessity for 
electrical manufacturers “to make to- 
day’s decisions in the perspective of 
what we expect conditions to be ten or 
twenty years from now. If we do not,” 
he added, “we may fail to make the 
commitments in research, product de- 
velopment, facility and capital plan- 
ning, and market and manpower de- 
velopment commitments that must be 
made now, in order to measure up to 
our future opportunities and our re 
sponsibilities to the American people.” 

Mr. Cordiner said that since 1939 
labor rates have been increased by 178 
per cent and raw materials by 163 per 
cent. In contrast, the prices of electrical 
appliances have risen only 41 per cent 
The industry “can be proud of the in 
crease in volume and efficiency that 
helped absorb some of these increased 
costs, but no industry can absorb so 
much cost increase in so few years, and 
still finance essential growth and com 
pensate its investors adequately,” Mr 
Cordiner warned. 

He called particular attention to re 
search, market development, perpetual 
modernization, and expansion as im 
portant areas of challenge facing elec 
trical manufacturers. “Steady progress,” 
he said, “requires prices that are not 
only attractive to customers, but also 
adequate-—with efficient operation—to 
vield earnings that warrant the invest- 
ments required for progress in a growth 
industry.” 


DECEMBER 1956 ELECTRICAL MANUFACTURING 





FROM BRUNING — Your One Convenient 
Source for All Drafting Needs... 


That Will Save You Time, 
Work, and Money! 


Little things mean a lot in drafting! 
That’s why the five outstanding, low- 
cost drafting aids featured here are 
important to you. That’s why they and 
many products like them are important 
members of Bruning’s complete quality 
line. Try them; you'll be mighty 
pleased at how fast the savings of time 


BRUNING ELECTRIC ERASING MACHINE 


Save hours of finger-cramping man- 
ual erasing. Do a neater, safer erasing 
job. The patented hollow shaft 
permits use of extra-long, seven-inch 
eraser, prevents “‘fly-outs’’. These 
quiet, cool, vibration-free tools are 
permanently lubricated, require no 
maintenance 


and labor mount up! 


“RULE-O-MATIC” RULING PEN 
Just a press of the finger, and a drop 
of ink flows into the stainless steel nibs 
from a replaceable cartridge in the 
hollow handle. One cartridge containing 
government approved India ink can rule 
up to 55,000 inches. Lifetime guarantee 
Costs no more than any quality ruling 
pen of conventional design 


“MOBILE” PARALLEL STRAIGHTEDGE 
It rolls freely and smoothly over your 
drawing on retractile rollers located on 
the underside of the blade—lets you 
make neater drawings, faster and easier! 
Rollers retract under slight pressure, 
won't damage your drawing. Easy roll 
ing action permits fingertip positioning 
of the edge, eliminates smudging 


“SURE-SCALE” FILMS 

New Bruning Sure-Seale Films are made 
of MYLAR*, the most dimensionally 
stable, etrongest, most durable of all 
drawing ind scribing filmes. Hecause they 
are flexible, light, readily filable and mail 
able, they lend themselves beautifully 
to the making of precision templates 
They offer excellent working qualities 
*)iulont's trade mark for ta polyester ftim 


“PLAN HOLD” VERTICAL FILES 
Save time, space, and print damage in 
filing large, active plans and prints 
Strong, spring-loaded, clamp-atyle 
binders eliminate punching, stapling, 
bolting, or folding of prints. Hinders 
slide inte bracketa which are mounted 
on wall racks, floor atanda, or in cabinets 
Each binder holds up to 150 printa, is 


easily detached for access to prints 


Take a minute now to mail the coupon. Save yourself 
hours of time and work later on. 


Charles Bruning Company, Inc., Dept. 124-1 

4700 Montrose Ave., Chicago 41, Illinois 

Please send me information on these Time-and-Work Savers 

[} Electric Erasing Machine Sure-Scale’’ Films 

) Mobile’ Parallel Straightedge Plan Hold” Vertical Files 
Rule-O-Matic’’ Ruling Pen 


America’s Leading Supplier of Engineering Name 


and Drafting Equipment. Company 


CHARLES BRUNING COMPANY, INC., 4700 MONTROSE AVE., CHICAGO 41, ILL. Address 


in Canada: Charles Bruning Company (Canada) Lid., 105 Church Street, 
Toronto 1, Ontario 
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Cordinator’ 


Thus new tool for purchasing agents and design 
ers permits actual visual fabrication of hundreds 
of cord sets and power supply cords...at your 
desk ...in a few short moments. 


Simplified charts give quick selection of ap- 
proved wire for your specific product ...and all 
Cords, Ltd. types of standard plugs and connec 
tors that are best adapted to it. The dial side of 
the Cordinator then permits visual construction 
of the Cord Set you have selected. 


All wire, plugs and connectors are standard 
approved components which minimize costs... 
assure you scheduled delivery! 


For your Free Cordinator . . 
ask your Purchasing Department to send 
for this cost-reduction tool. 


CORDS LIMITED 


DIVISION ESSEX WIRE CORPORATION 
121 DODGE STREET, DEKALB, ILLINOIS 


Metal Statistics 


The Middle East situation strength- 
ened copper, tin and other metal 
prices and also affected steel. Ces- 
sation of hostilities brought an end 
to the upward pressure. Copper 
held at 36c; tin was higher; there 
were no price changes in aluminum; 


silver was up. 


COPPER. The Middle East boiled over this past month and 
had a direct effect on the copper situation in the United 
Kingdom and in the U.S. During the short period in which 
hostilities prevailed, the London Metal Exchange price of 
copper started to soar and this was immediately reflected 
in higher prices for custom smelter copper and for copper 
crap. Cessation of hostilities, however, returned the market 
to the more normal position it had shown prior to the out 
break of fighting 

Earlier the price of copper had been cut ke a Ib by 
primary producers in the United States, to 36c delivered 
Connecticut’ Valley. This was not an unexpected develop 
ment, following several custom smelter. price reduction which 
had brought the custom smelter price to 35c a lb. When 
Phelps Dodge reduced its quotational level to 36c, other 
producers were quick to follow, eliminating the fictional 40. 
price which the producers had held for some time. As a 
result, brass mills and wire mills revised their prices down 
ward for copper and brass products, as well as copper wire 
and cable to reflect the 36c price. 

In addition, the primary producers in an effort to stem the 
declining price, began announcing reductions in their domes 
tic copper output. Phelps Dodge cut production at its Arizona 
properties by about 74% percent. Anaconda announced a 
16 percent reduction. Total reduction was expected to be 
around 3900 tons per month. A cut in Chilean production 
by Anaconda was also reported. While all this will mean 
that there will be less copper around for consumers, it is 
not believed that it will affect the price to any great extent 
for the time being since demand is still running behind 
available supply 

The outbreak of hostilities in the Middle East temporarily 
stimulated the copper market, As a result, custom smelters 
hiked their price for electrolytic copper from 35c¢ to 36: 
to meet the producer level. The price of scrap also went 
higher. When fighting stopped, however, scrap prices slid 
off somewhat 

In mid-November, copper was somewhat firmer. The Rho 
desian Selection Trust advanced its price to £ 280, up 
£ 15, to an equivalent of 35e a lb. One custom smelter was 
said to have sold out its copper supply for the months of 
November and December. The smelter and producer price 


remained at 36« 
* 


ALUMINUM—Domestic consumers of aluminum were in 
better position to secure delivery of the metal in early 
1957 as a result of the action by the Office of Defense 
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Anaconda specifies Enjay Butyl rubber 


TO DEFY OZONE IN HIGH-VOLTAGE CABLES... 


for more current per circuit...more power per dollar 


Anaconda specifies Enjay Butyl insulation for high-voltage cables be 
cause this rubber has incredible resistance to ozone. Surpassing the in 
dustry’s standard three-hour specification test, Enjay Butyl insulation 
used by Anaconda showed no injury after 72 hours of ozone concentratior 
tests—24 times longer than specification requirements. Other rubber 
would deteriorate and crack in a fraction of this time 

With the help of Enjay Butyl, millions of feet of Anaconda’s cabk 
now in use deliver more current per circuit, more power per dollar 

Perhaps your product, too, can be improved with versatile Enja) 
Butyl. It comes in non-staining grades for white and light-colored part 
offers excellent electrical properties, low price and immediate availability 


For full information, contact the Enjay Company. Complete laborator B U T y i 


facilities and technical assistance are at your service 


Butyl is the super-durable rubber 
Pioneer in Petrochemicals wit 


oulstonding resistance to aging 
ENJAY COMPANY, INC., 15 West 5ist Street, New York 19, N. Y. 


ozone and corona « chemicals « gase 


brasion « tear « chipping « cracking + 


Other offices: Akron « Boston « Chicago « Los Angeles « Tulsa * heat + cold « sunlight « moisture 
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with CONTINENTAL 


insulated wire and cable 


APPLIANCE HINGE WIRE—AG 


For connecting upper and lower heating surfaces 
of waffle irons and sandwich grills. With glass 
braid and asbestos insulation for greater 


dielectric, moisture and abrasion resistance 


ELECTRIC STOVE WIRE—AA 


Smokeless asbestos insulation. For wiring 
commercial electric grills, ranges, space heaters, 
water heaters, and other heavy duty appliances 


Maximum operating temperature: 257 °F 


SWITCHBOARD WIRE—TA 


For wiring switchboards and other apparatus 
where resistance to oil, flame and heat is 


required. Maximum operating temperature: 397 Ff 


FACT FILLED CATALOG 


NEW, COMPLETE CATALOG OF 
CONTINENTAL WIRE AND CABLE 
AVAILABLE ON REQUEST 


ontinental 


WIRE CORPORATION 
WALLINGFORD, CONN. YORK, PENNA. 


: CORE; 


Mobilization. The ODM announced that some 400,000,000 
lb of primary aluminum, originally scheduled for delivery 
to the national stockpile has been freed for industry use 
during the first half of 1957. The action was said to have 
been taken because of the strong industrial demand which 
exists for aluminum. During 1956, the Government has 
deferred some 800,000,000 Ib of aluminum 

The outlook for aluminum supply was bright, according 
to all predictions, A top official of a major aluminum com 
pany declared during the month that by 1958 expanded 
production, imports and recovery of secondary metal would 

sure aluminum supplies totaling 3 million tons 

Domestic production of primary aluminum in Septembe 
totaled 132,316 tons, which was 13 percent below the record 
output of 151,624 tons and still showed effects of the steel 
gradually 


trike. However. aluminum output was approach 


ing its normal rate 

During the month, primary aluminum producers main 
tained their 27.10c a lb price for 30-lb 99% ingot. The 
secondary aluminum market showed traces of weakness 
with smelters 


alloys 


marking down their selling quotations for 


¥ 


SILVER. The price of silver in New York advanced 0.375: 


an oz during the month to 91.375e an oz. In the first nine 
months of this year, refined silver output amounted to 
Y1ATIO00 ozs, a gain of 12,331,000 ozs over the 46,866,000 


ozs turned out in the similar period of last year 


MAGNESIUM — Production of primary mag 


gnesium ingot re 
umed capacity level September following a letdown due 
to the steel strike. It reached 6128 tons, as against 3314 
-trike-curtailed August 


change, with magnesium ingot at 36c a lb and magnesium 


tons in Pricewise there was no 
pig at lac a Ib 
LEAD-ZINC—F air demand for lead and a rather spotty 
demand for zinc characterized both markets this month 
although the Middle East situation strengthened the po 
sitions of both metals temporarily. Continued Government 
buying for the national stockpile, however, is the prop that 
continues to bolster the markets in lead and zine. Lead 
sales are being consummated at l6e¢ New York and zine 
business is being done at 1314c a Ib East St. Louis for the 
Prime Western grade 

Production of slab zine in October reached 93,493 tons 
an all-time high and was 3258 tons more than in September 
kor the first ten months of the year, output was 872,912 
tons, as against 840.824 tons 

Refined lead production in September came to 53,530 tons 
as against 48,404 tons in August. Lead shipments in Sep 
tember reached 47,519 tons, as against 48,404 tons and 
stocks were at 40,542 tons, as against 39,304 tons in the 


preceding month 
* * x 


TUNGSTEN —Electro Metallurgical Sales Co. reduced its 
tungsten alloy prices 30c per Ib of contained tungsten 
effective October 30 
TITANIUM— Production of titanium ingot totaled 2,260,111 
lb in September, as against 1,759,563 lb in August. Produ 
tion of titanium mill products reached 836,410 lb in Septem 
ber, as against 738,580 Ibs in August. Shipments of titanium 
mill products came to 833,815 lb in September 

Pricewise, there was no change in titanium which held 
at $3 a ton for the A-1 grade. 


» ¥ 


NICKEL More nik ke | was expec te d to be available to dom« 5 
tic users as a result of the Government action to divert 5 
million Ibs of nickel originally scheduled for the stockpile 


in the current 4th quarter. This 5 million Ibs was in addition 
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Scientist at control box of a Sanford-Bennett High-H-Permeameter 
measures hysteresis loop of Indox ceramic magnet. 


How temperature affects magnets 


An interview with Dr. Rudolf K. Tenzer, scientist, 


The Indiana Steel Products Company 


BECAUSE PERMANENT MAGNET 
remanence changes, resulting from varying 


temperatures, offen necessitate correction 


compensations, or allowances, Dr. Tenzer 


undertook a series of studies on the subject 


Some of the data used by him in answering 
the questions posed below resulled from 
work sponsored by the Wright Air Develop 
Au Force 


of an article by Dr. Tenzer on the 


ment Center of the U.S Reprint 


ubject 


are available by writing The Indiana Steel 
Products Co., De pt B-12, \ alparai o, Ind. 


Question: How does the remanence of 


permanent magnets vary with tempera 


ture? 


Answer: Normally, remanence decrease 
with an increase in temperature... be 
coming zero at the Curie point, where all 


ferromagnetic properties vanish 


Question: Does a change in te: 
result in a permanent 


perature 
change in rema- 
nence? 

Answer: Not necessarily. Inve 


tigation 


which we have conducted show that 


temperature effects on ferromagneti¢ 
materials reveal both non-reversible and 
reversible variation 

infl ] 


Question: Can the result of these 


ences be evaluated? 


READE INQUIRY SERVICE CARD 


Answer: !’roper measuring technique 


will evaluate the non-reversible varia 


tions as well as the reversible variation 


Question: Are non-reversible 


permanent change 


ariation 

in the remanence of a 
9 

magnet: 


Non-re 


permanent until the init 


Answer: versible variations are 


ial remanence j 


restored by remagnetizing. This effect i 


not the same as irreversible metallurgical 


changes which prevent restoration of ini 


tial remanence by remagnetizing 
Question: What are reversible variation 
in remanence? 
Answer: When a 


gnet ha tabi 


range, 


been 
lized for a certain temperature 


remanence within this tempera 


ture range ; 


THE INDIANA STEEL PRODUCTS COMPANY 


VALPARAISO, INDIANA 


WORLD'S LARGEST MANUFACTURER OF PERMANENT MAGNETS 


Question: How are magnets stabilized 
for a given temperature range? 


Answer: The magnet is exposed to re- 


peated temperature cycling over a given 
ange until the non-reversible variation 


becor ie ero and 


remanence at room 


emperature remains the 


ame for each 


additional cycle 


Question: Can the amount of remanence 


Variation with temperature be predicted? 


Answer: Our experiments in thi 
have pre 
n be u ed in predicting both the re vers 


field 
ndduced quantitative results which 
id the non-reversible variations in 


nanence resulting from temperature 


Lripre 
Question: Over what temperature range 
these measurement 


be applied? 


Answer: Our initial work in this field ha 
been carried out in the temperature range 


from —60°C to 350°C 


Indiana expands research 
and production facilities 


Current] inder construction at 


Valpa 
addi 


Indiana 


Ind., a half-million dollar 
main plant of he 
Steel Products Co. The new structure will 


provide facilitie 


for expande d research of 


naterials, and increased produc 


x ceramic permanent magnet 


‘Cattle Magnets’’ protect Bossie 


from stomach-aches 


Co oft onsume nail 


h their food. Thi 


called 


taples and 
causes a di 


hardware disease.”’ To pre 
ou can feed Bossie an Indiana 
ittle Magnet.”” The magnet remains in 


first tomach, 


yathering the stray 
f i hi 


ther stomach 


keeps it from passing to her 


he has four, you know 


where it can cause great distres 


INDIANA 
PERMANENT 
MAGNETS 





to the 20 million Ibs already diverted for the 4th quarter 
No stockpile call will be issued for nickel during the first 
quarter of 1957. In 1956, some 79,000,000 Ibs were diverted 
to private industry. At the same time, the Government also 
set export quotas for nickel and nickelbearing alloy scrap 
for the 4th quarter. The quantitative quotas were set at 
900,000 Ibs. In the 3rd quarter, this material was not subject 


to quantitative restrictions. The price of nickel was main 
tained at 64'4c a Ib but this was the official price. Actually 
much higher prices are said to be obtained for nickel 
although during the past month, the unofficial price ha 
slipped off a bit 

STEEL Higher steel prices may be in the offing as a result 
of continued heavy demand for steel and attempts by the 
industry to keep up with mounting needs of consumers 
Although leading steel producers were chary about making 


predictions, there were intimations that should demand con 


: ‘ tinue as heavy as it is now, prices will eventually go up 

c # 
FOR IMMEDIATE >HI PMENT Meanwhile. the tense international situation was also 
CARBON, ALLOY AND STAINLESS STEELS 
bars+structurals+plates+ sheets & strip 
tubing « reinforcing, etc., * also machinery & tools 


having its effects on the steel market, Tightness existed fo 
many grades of steel with the possible exception of high 


irbon wire and merchant wire and perhaps strip steel 


But other grades are in excellent demand and stainless and 
illoy steel producers are seeking to keep up with mounting 
calls for material. The operating rate at Pittsburgh remain 
round 101 and 102 percent 

Keflecting continued top steel production, scrap iron 
prices have been edging upwards in all major market 
center 
MERCURY =oSpot mercury was available in the New York 


market at $253 to $255 per flask representing a $2 reduc 

Fionts at: New York + Boston + Wallingford, Conn. + Philadelphia + Charlotte, 
tion. Large consumers were reported to have recently sati 

M. C. + Cincinnati + Cleveland + Detroit + Pittsburgh + Buffalo + Chicago - 


fied most of their needs and current buying was spotty 
Milwaukee + St. Louis + Los Angeles + Son Francisco + Spokane + Seattle 7 


TIN. —The price of tin was directly affected by the events 
in the Middle East and for a while quotations shot up 


Dress Up Your Products wildly. The spot price closed at $1.0914 at New York or 
with these November 7, as against $1.0614 a month ago but it reached 


a peak of $1.14 around the start of the month 


NEW PLATINUM~ Total sales of platinum-group metals to domes 


tic consumers were 15 percent greater in the second quarter 


Sales of platinum by refiners and dealers were up 34 percent 
KNOBS chiefly because of larger sales for chemical use. The price 


held at £103-$106 per troyv o7 





More Articles Available 
= 

as File Reprints .... 

@ Kach month several feature articles appear 

ing in Eveerrican Manuracturinc have’ been 

selected for editorial. reprints, as announced on 

page 258 of this issue, The current listings also 

include 24 reprints, previously announced, and 

copies of which are still available. Single copies 

may be obtained without charge, along with 
Desinned by Robert Poda additional information on any subject covered 
in the editorial or advertising pages of this issue 


Featuring metal inserts of by using the 


chrome, copper, — satin . 5 ; 
brass, gold. In a variety of Reader Inquiry Service Cards 
thermosetting materials, 
both phenolic and urea 
This service is available to readers to whom 
Send for details 
copies of EvLecrrical MANUFACTURING are ad 


ROGAN BROTHERS dressed, as well as engineers who are included 


in the regular monthly routing 
8027 WN. Monticello + Skokie, Ill. 


Precedw ack ver 
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NATIONAL ACME 


ALVA 4 


TRADE MARK 


THE ORIGINAL 


SNAP-ACTION LOCKING SWITCH 


SNAP-LOCK LIMIT SWITCHES. Made in both single-pole and 
double-pole series, and in four types: Standard, Short Travel, 
Neutral Position and Push Lever. With the exception of the 
Push Lever Switch, all are adaptable to special enclosures for 
hazardous location service and may be used with various 
styles of operating levers. For AC or DC service 


PROVED ___»y > “as 


millions of contacts 


Electrical and mechanical sides are separated by a 

wall within a sturdy die-cast housing which tw 

Kk Push Button fully insulated and tis otl and dust resistant. Can 
sntrol Station Switches also be furnished water and oil-tight 


Made up of small SNAP-LOCK 
switches, with separate en 
closures for electrical and All National Acme Switche Limit Switches, Push-But 
ach | sid Adaptable : : ; ; ; 
Se ee — ton Control Station Switches and Motor Starter Switches 
to any number of units and in 

any arrangements of buttons, in employ the same dependable, basic sNap-tocKk design. As 
flush or surface mounted types 


illustrated above, the snap-action locking mechanism 1s 
For AC or DC service 


simplicity itself—fool-proof, accessible, and long-lived 
The double-throw contact lever is connected directly by 
shaft with the latch bar on the mechanical side and carries 
self-wiping coin silver contact points to insure quick action 


make and break, with maximum wear resistance 
SNAP-LOCK Motor 


Switches 


Send for Bulletin EM-51, or let u 
SNAP-LOCK Motor Starter 


switches are designed for 3 
phase motors to 7' HP on AC 
fy AP on DC 


discu vour design problems with vou 


® A MAN TURINC Vviston 


ational Acme 


The National Acme Company ¢ 176 East 131s Street, Cleveland 8, Ohic 


j ADER INOUIRY & \ \ S PRECEDING BACK COVE! 
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' BIG 
' L Ss C Oo y no neni 


For Superior Quality 


V Check these features 
MODEL LO 


Pure copper, 100% Sound engineering 


conductuny | Speedy installation 


Wide wire range— 
re-usable 


U/L-CSA Approved 


Cool operation— 
takes overload 


[] No special tools needed 


Compact—rugged [| All screws wax-treated 


Advanced designing for better clamping 


ALL THESE FEATURES AT LOW COST 


Your \V Test Will Prove ILSCO Superiority Over Cast Or Any Other Type Lugs 


Write for Catalog #50 and Samples 


ILSCO CORPORATION 


5745 Mariemont Ave. Cincinnati 27, Ohio 


Low-cost ACORN LOCK NUTS 


Self-locking action assures tight assemblies 


Dress up 
your product 


under vibration L133 


PALNUT Acorn Types cost much 

less than ordinary acorn or cap nuts 

and have a built-in spring locking 

action that keeps parts tight without 

TYPE C (closed top) lockwashers. Light in weight—speed 
Pleasing dome ily applied with hand or power tools 


here’s the answer to a better product! appearence cone eee 


—— Ve A A A Re RR Ne 
f your product consists of parts that call for unusual physical 


‘ { =. 
i ) i ( ) op ie* ‘| ft 
ectrical and mechanical propert either singly ( r in combination, : Used as a load carrying nut, me 
you'll find no material better suited than Star VITROLAIN a . Acorn Type CK holds parts tight PAI 
ersatile electrical porcelain. This basic material a feldspatt provides pleasing appearance ea B 
type ceram having superior tiplactr , 1 mect ni | re gth requires less critical screw lengths 
’ 


pore volume and moisture absor ctors aré emely | Used as an adjusting nut, Ci 
rev r torque hb s tight \ 
tt } ice rt « i he f ¢ 4 9 _ 
( a it ist } yarts used res envwhere Gn ot nolntoins eal) 
moisture 1 chemical vapor: A f vailable W f f desired etfings adjusting t ; 
riety of 
ety oO 


olor glaze more informatio I elp TYPE CK (open top) 
describes the complete line products and « Prevailing torque 


nodern fal @ Send details of your application for 


ees | inerature on request. Nee) a i a a3 


THE PALNUT COMPANY 
STAR United-Cort fastens’ Corp a hed 
66 Glen Road, M inside, N. J. 
porcelain company name ee oe LOCK NUTS 
Milton, Ont 
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FAISC 


does it again!.. 


New Reversible 6-pole, 
Shaded-Pole Fractional H.P. 
Motor Rated Most 

Efficient of its Kind Ever 
Developed 


for Window Fans 


Fasco originally developed the first reversible 
shaded-pole motor of this type several years 
ago. And now FAsco scores again with 

its successor—the new No. 5...a motor so 
advanced in every wanted design feature, 
it makes all like designs of reversible, 

e* shaded-pole motors antiquated. 


* 
' 


in \ ct’ WHAT ARE YOUR MOTOR 
“REQUIREMENTS? 


Fasco makes 1/500 to 1/6 H.P. motors in 2-, 4- and 6 
pole, shaded-pole types for the widest variety of ap 
plications. Also split capacitor motors up to '4, H.P 
and centrifugal blowers rated from 15 to 275 C.F.M 
If there isn’t a standard Fasco Motor or Blower that 
exactly meets your requirements, we will “tailor” one 
to fit your specifications at no extra cost further 
proof that it pays to CONSULT FASCO FIRST! 


FRACTIONAL) 


HORSEPOWER 


FASCO \NDUSTRIES, INC. and specifications on FASCO Fra 


and Blowers 


ROCHESTER 2, 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


NE W YORK 


OUTSTANDING REVERSIBILITY! 


This new Fasco Reversible Motor is the cul- 
mination of over twenty years of intensive re 
search and development work. Foremost among 
its many unique features is its outstanding 
reversibility—comparable to the reversibility of 
capacitor motors of similar size and rating a 
feature which makes it highly desirable for 
window fan us« 


SMOOTHER, QUIETER OPERATION! 


In addition to its reversible feature, the new 
Fasco No. 5 is the first shaded-pole motor of its 
type designed to minimize vibration resonances 
and to provide essentially flat noise character 
istics from 25 to 1500 cycles 


PLUS THESE FEATURES... 


1. New lamination design which 6. New die-cast rotor structure 
assures lower leakage flux which guarantees maximum 
uniformity of rotor 


Better copper-to-iron ratio resistance 


Better power factor Rigid steel cases 


Lifetime-lubricated, 


Higher starting torques self-aligning bearings 


More efficient cooling Excellent bearing fits 


tional HP. Motors 
A copy ts yours for the askir 


ig 





ROSITE Lie! 


for BUS BAR 
INSULATORS 


( em photograph above shows 

tom molded ROSITE ins 
produced for leading electrical bus duct manu 
Stone-lke ROSITE 
organic compounds have become preferred ma 
for these 
shock strength provided a 


some of the 
ulators being 


facturers 


Inorganic and 


terial: nsulators because of increased 
compared with older 
types of fireproot, noncarbonizing moldings 
Other 


and ease of molding in complex 


advantages include dimensional accuracy 
shapes. Low per 
pound material cost combined with our auto 
matic molding techniques make for 


WRITE 


economy. 


TODAY! 


Inquiries are invited 


PRODUCED EXCLUSIVELY BY 


(R)osToNE 


— CORPORATION 


Uoldens 


Lafayette, 


and Custom 


} a . 
NGtneers 


123 South Eorl Avenue . Indiana 
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Fundamentals of 


Servomechanism 
Design 


— a handy primer for 

design and application engineers 
who need to have a 

working knowledge of servos 


In response to a real ground-swell demand from 
product design engineers, Electrical Manufacturing 
has prepared a handy file reprint “Servo Series,” 
featured in the February-June issues of this magazine. 
The 5-article series, you may recall, was authored by 
the noted servo engineer and teacher, Ira Ritow. Each 
article was especially written for the non-servo 
engineer and is singularly free from complex math 
and the “mumbo-jumbo” of the servo theorist. Yet 
the series is complete enough to permit the tech- 
nically informed reader to design and analyze a 
simple servo and to evaluate its application in the 
modern control system 


Here’s a run-down of the contents: 


1. A definition of servomechanisms and dis- 
cussion of basic types which include viscous- 
damped linear and on-off servos. An evalua- 
tion of important operating characteristics of 
the various types, together with the promi- 
nent test methods. 


2. An explanation of the role of response in 
specifying servo drives. Tells how to choose 
motor ratings and gear ratios, and how to 
predict maximum servo performance. 


3. The linear approach to servo analysis. De- 
scribes the methods of analysis that enabled 
the designer to push gain up against the limits 
without piercing into the regions of insta 
bility. 


4. The impact-momentum equation in servo 
design. In this method—particularly well 
suited to instrument servos—the designer be 
gins with the assumption that the load 
will oscillate. Then he compares impacts 
(torques) with momentum to see if the as- 
sumed oscillations can actually exist! 


5. Designing servos by the _ phase-plane 
method. Applicable to over 95 per cent of all 
servo systems, the phase-plane method is one 
of the most universal of the analytical tech- 
niques. This article explains the use of phase- 
plane diagrams and gives four methods for 
constructing them 


eCopies of the 48-page booklet are available ai $1.50 each 
on orders accompanied by remittance, including 3 per cent 
tax for New York City deliveries. Orders with remittance 
should be addressed to Reader Service Department, The 
Gage Publishing Company 1250 Sixth Avenue, New York 
i, ae 
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are 


" FREE- 
| YOUR NEW 


bay a 


op ‘PROBLEM SOLVER”! / 


* 


ee 
RAY eco a 


New 1957 Engineering 
Data Book from World’s 
Largest Producers of 
Ball /Bearing 

Screws and Splines 


36 pages crammed with time-, work-, and money - 
saving facets: Principles « Types ¢ Basie Operations « 
Coupling Methods « I fliciency « Versatility « Ad 
vantages « Selection Factors « Design Data « 


Sample Problems. ete. 


SAGINAW b/b SCREWS are 90/,-98%, efficient 


pared to 15%)-20%, efficiency of Acme screws). Require 


LISS torque and power for same linear output with conse 
quent weight, space reductions. Function normally at 15 
to 4+250° FB. ‘Two types: precision-ground or commercial 


rolled-thread. Have been built L), in. to 39'o5 ft. long 


SAGINAW b/b SPLINES have 40 times lower coefficient 
of friction than sliding spline transmit or restrain high 
torque loads far better: permit vital power, weight, pace 


reductions. Hlave been designed 3 in. to LO ft. long 


p=--=-=SEND FOR YOUR FREE COPY TODAY.....- 


Saginaw Steering Gear Division, General Motors Corporation 
b/b Screw and Spline Operation 


Dept. 1M, Saginaw, Michigan 


Please send 1957 engineering data book on Saginaw b/b Screws 


and Splines to 


NAME 


COMPANY 


Screws & Splines 


ADDRESS 


SAGINAW STEERING GEAR DIV., GENERAL MOTORS CORP, SAGINAW, MICH. CITY 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





Guide to Buyin 


MATERIALS @ METALS @ ELECTRICAL G MECHANICAL PARTS e@ EQUIPMENT e FINISHES 


Products made or services rendered by advertisers in ELECTRICAL MANUFACTURING which 
are used in the design, engineering and manufacture of electrically operated machines, appliances 


and equipment 
ments 


just preceding back cover 


ACTUATORS, BGALL-SCREW 
ay ” sieve z bar it 


1 ra Cor Mich 


aginaw 


ACTUATORS 


Mine 
' 


SERVO 


140 Houghton 
Olean 
mine - Manville Dutch Brand D 
400 Woodlawn Ave Chicago 19. I 
Minnesota Mining & Mfg Co., Electrical 
Product Db 0 Fa A 
aul 6, Minn 


Cort 


iquier e 4t 


ALUMINUM. Kee also Castings 


Aluminum Co. of America 

i burgh 19, Pa 
Kaiser Aluminum and Cher 
1 Hroadway, Oakland 

Copper & Br 

ew York 

Metals (Co 

ville 1 Ky 
AMMETERS See 


Instrument 


AMPLIFIEFS, ELECTRONIC 


Acrovos Cory New Hedford, Mas 
itr ’ Waterbury 1) Conn 
f Minneapolis Honeywel 
eld Ka Boston 35, Ma 
‘ Apparatus Males 
Schenectady 
Corp 
Durham 


Div 


DI 
Godwin A 
er I 

Onb 
Texas 

Cor Gert 

Rd, Fair 


former 


ANODES, PLATING 


American Brass Co, W 

Ame um Pla im Work 
Kallroad Ave Newark 

Baker & ( Irv l 
N J 


(iase 


Hirass & Copper Co 
irs & ( 


Ibiv Meta 


€ a ! 

A ‘ \ FP Pittat 

Copper Brass. It 

New wk 17 N Y 
Manufacturing ‘ 


ASBESTOS SLEEVING 
Tape, Asbestos 


See Sle 


AUTOMATION EQUIPMENT 


4tromberg Carlsor A Di 
namics Corp il 
Rochester 3. N. ¥ 
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a monthly service to readers and advertisers 
Publisher will supply any additional information which is available 


MACHINES 
‘ App 
y. ¥ 


BALANCING 


BALLS 
KE 


BEARING 


BATTERIES, DRY 
M r & { I rsa 


Radio r erica 


Tube D 


BATTERY ELIMINATORS 


Ihe 


BEARINGS, BABBITT 


Kyer « , I J 
I 


BEARINGS, BALL (Miniature) 


Miniature r , Bearing 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 
r Me 4peciailies, I 
Dune . ' 


BEARINGS and BUSHINGS 
LUBRICANT-RETAINING 


D 
Park, I 


BEARINGS and BUSHINGS, METAL 
(Brass, Bronze, Steel Ete 

x D if 
M 
R 


BEARINGS and BUSHINGS 
NON METALLIC 


Tonawanda 


(rateway 


BELLS 


fe “ 
K 

>) 
‘ 


BELT DRIVES 


Data may be secured from advertise 


use postcards appearing 


BENDERS, BRAKE and SHEARS 

Richard Co J \ woe N 
Kalamazoo 13F, Mict 

Kyerson & Son, Ir Joseph T., Chicago 8 
I 


Piteher 


BERYLLIUM COPPER (Rod, Strip, Tube 
Wire 


Indianapolis 
Crescent 


Di ‘ Porter 
Riverside, N 


BIMETALS. See Thermosta 


BITS 


4orew Ke 


SCREW and BOLT 
s and Wrenches 


BLADES, FAN 


Manufact 


BLOCKS, PILLOW 
KF 1 r I Phi 


BLOCKS, TERMINAL. See Strips, Block 
Boa rer 


a I 
BLOWERS e i Blower 
BOLTS 


BOXES ond CRATES, WIREBOUND. See 
’ Container Packaging and Shipping 
Ridgway Bor © 

Chi 8, I 


BOXES METAL. See Sheet Metal Fabri 


BRAKES, BENDING. See Benders, Brake 


BRAKES, MAGNETIC 
Katon Mf ‘ D 


} “ 


COPPER (All 
Wire, see Wire 


BRASS BRONZE and 
Commercial Forms) For 
Cat Kar 


Watert 


ALLOYS, SILVER 


Newark 


BRONZE 
Pho r B 


BRUSH CAPS 
Phoenix F 


as 
Ir 
M 
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BRUSHES: CARBON 
METAL-GRAPHITE 


Graphite Metallizing Corp 1059 
han Ave Yonkers 3, N. ¥ 
Speer Carbon St. Marys, Pa 

Stackpole Carbon Co St. Marys, Pa 
United States Graphite Co., 1621 Holland 
Saginaw Mich 
Westinghouse Electri 
ter, Bidg. } 


GRAPHITE 


Nepper 


Corp 

No j 401 
Pit irgh 30, Pa 

W ‘ H. A., Route 22 


Grateway Cen 
Liberty Ave 


Union, N. J 


BRUSH HOLDERS. See 


Commutator Brush 


Holders 


BUSHINGS 
Bearing See Bearings and 
Composition See 
Fibre. See Fibre, Vulcanized 
Glass. See Glass, Technical 
Hermetic Seal. See Seals and 
Hermeti 
Mica. See Mica 
Porcelain. See Ceramics 
Rubber. See Rubber and Rubber Prod 


u 


Bushings 
Pilasti Molders 


Terminals 


CABINETS, SHEET METAL 


Metal Fabricators 


Bee Sheet 


CABLE. See Wire and Cable 


CABLE ASSEMBLIES and HARNESSES 


See Harnesses and Assemblies, Wire 


CALCULATORS 


Friden Calculating 
Dept. EM-856, Sar 


Machine Co In 
Leandro, Calif 


CAMBRIC 
Insulating 


VARNISHED See Fabrics 


CAPACITORS 
Nern Cort ‘ Re lfor ul 
AMI’ I por (he al & Diele ‘ 
Di Park 
on Corp 
x. 2 
Centralah YD f ier T'ntor Ine 
g26L, Keef Ave Milwauke Wi 
Cornell- Dubilier lectric Corp Soutl 
Plainfield, N J 
Eitel|-McCullough, Inc., San Bruno, Calif 
Erie Resistor Corp., Electronics Div Erie 
Pa 
Fansteel Metallurgical 
ago I (Tantalum 
Film Capacitor I 
York 
General Elect Apparatus Sales Div 
Schenectady y Y 
Glenco Cort ; m Industries, Inc 212 
Durhar ‘ Metuchen, N. J 
Gudeman Co 10 West Huron 
10, 1 
! i Conder r ‘ ale N 
Chicago 2 nh 
Johnson ¢ } I 
s OW Waseca Minn 
Mallory & Co., Ir PK 
6, Ind 
Master Appliance Mfg. Co.. Racine Wis 
Ilastic Capacitor Ir 6820 N. ¢ 
Ave Chicago 14, Il 
Potter Ce 450 Sheridan Rd., North Chi 
i) 
Stackpole Carbon (« St Marve Pa 
Texas Instruments Incorporated, 6000 Lem 
nA Dallas 9. Texas 
i 35 8. St. Clair 


Elizabethtow a 
Grant Ave Newark 8 


Corp., North Chi 


100 Park Ave, New 


Chicago 
Throop 
Second Ave 


Indianapolls 


lybourr 


Daytor 
Ohio 


CARBON and 
Electrodes 
Piles, Plates 
ete 


GRAPHITE 
Anodes Bearings 
Plungers, Rings 


(Contacts 
Dises 
Seals 


Erie 


CASTINGS, ALUMINUM and 
MAGNESIUM. See 80 
and Die Casting Ce 

waukee 12 Wis 


Cast 


Die Casting Co., 38rd & Ta 
mage Ave., 8.E., Minneapolis, Minn 


CASTINGS, BRASS, BRONZE, COPPER 


Philadeiphia Bronze & Brass Corp., Sub 
fr KR. Mallory & Ce Inc 22nd and 
Master Philadelphia 721 Pa 


CASTINGS, DIE 


and Die Casting Co., 3760 N 
waukee Wis 
ow America Alcoa 
», Pa. 
f National 


Bide 
Lead Co 
125 Beechwood 


(Zir 
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Al 


rt 


750 feet of Rockbestos A. V. C. 


(N.E.C. TYPE AVB SWITCHBOARD WIRE) 


assures this Clark Controller of wired-in dependability 


Seeseeee 


HERE’S HOW 

CLARK CONTROLLER BENEFITS BY 
USING ROCKBESTOS A.V.C. SWITCH- 
BOARD WIRE: 


Easier, quicker installation — impregnated felted asbestos cushions the braid, 
Y eliminates cracking. Provides better appearance, allows easy-to-make finger 
bends. 


Y Strips easily — with both hand and power stripping equipment 
YY Takes 90° bends — no braid cracking or bulging 


Y Controlled quality — for uniform diameter, color and performance 


¥ 


WY Stands high temperatures — 


Fireproof — will not ignite, carry or support flame. Passes Underwriters 
Laboratories Vertical Flame Test, withstands 900 volts after flame test 


rated at 90°C (194°F.) by N.E.C 


Y Moisture resistant — minimum breakdowns after one hour in water 
for type AVB and 12.5 KV for type TA 


iY High dielectric strength — minimum breakdown voltages 
20 KV, for type TA — 15 KV. 


15 KV 


for type AVB — 


You, too, can get these benefits from Rockbestos 
Switchboard Wire for complete details and 
specifications, write for bulletin RSS 71-96 


NEW YORK + CLEVELAND «+ DETROIT + CHICAGO «+ PITTSBURGH «+ ST.LOUIS + 


K INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


LOS ANGELES «+ 


When the Clark Controller 
Company designed this 
industrial control panel, it 
specified and used Rockbestos 
A.V.C. Switchboard Wire, 
thus assuring neat, 
dependable wiring. And, 

by using Rockbestos A.V.C., 
Clark depended on the 
switchboard wire that's been 
the industry standard for 


over a quarter of a century. 


Rockbestos A.V.C. (NEC type AVB) Switchboard wire 
solid of stranded 


ee 


Rockbestos A.V.C. (N.E.C. type AVB) Switchboord hinge cable 
flexivle stranded 


Rockbestos N.E.C. type TA Switchboard and flexible hinge cable 
solid, stranded and flexible stranded 


USE THESE WIRES FOR 


+ Switchboards, switchgear 
and control panels 


+ Radio and television 
transmitters 


+ Motor driven rheostats 


+ Control panels for motor 
starters 


+ Elevators, fire doors, cranes 


+ Hinged connections on 
swinging meter panels 


* Motor leads, etc 


ROCKBESTOS 
PRODUCTS CORPORATION 
NEW HAVEN 4, CONNECTICUT 


NEW ORLEANS + OAKLAND, CALIFORNIA «+ SEATTLE 





RUS LTR 
EUR AR ea 
THEY'RE JUST RIGHT FOR 


SYVT7TRON 
PARTS FEEDERS 


If parts are too small to be handled or positioned 
manually, Syntron Parts Feeders can do the job 
for you—automatically. Electromagnetic vibrations 
do the work of many hands. We can provide 
gravity feed tracks to deposit parts in indexing 
tables, dies, placing devices etc. Our engineering 
department will help your automation 
problems. 


solve 


Other Syntron Equipment of 
proven dependable quality 


Electric 
HEATING ELEMENTS 


Flat thin strip design—in shapes 


lor any requirement. Maximum 
heat contact—uniform distribu 


tion, I ull heat in a few seconds 


Mechanical 
SHAFT SEALS 


Assure positive sealing of liq 
uids or gases around rotating 
shafts of pumps or compres- 
sors. Low maintenance cost 


Write for complete data Free 


SYNTRON COMPANY 


490 Lexington Ave. Homer City, Pa. 


Tw City Die Cagting Co s8rd & 
mage Ave, 8.E., Minneapolis, Minn 


CASTINGS, INVESTMENT 


Milwaukee 
kel 


Y 


CASTINGS, LEAD 


( Die Casting Co., 33rd & Tal 
mage Ave, 8.F Minneapolis, Minn 


CATHOD RAY 
‘ eK 


TUBES e Tube 


INSULATING and SEALING 
ID ft t bide & 
1 Lex 1 ‘ New 


CEMENT 


Zophar Mills 


CERAMICS 


Standard & Special 
Porcelair 


25 Cor 
Als 


American Chattanooga 5 


tik! 
ort 2405 P 


Ir 
uw 


Vast 

Grant Akror 
Keashey, N. J 
noxville 1, Tene 


Cliften Bivd 

s Bonded Mica 
a New York Ave 
N. 2g ALF 


ur Ir Solvay Statior 


Y. (AF) 
s I West Sandusky 


2799 Lake, Melrose Park 


ard Detroit 


Marys. Pa 
Muirhead Ave 


HAMBERS. TEST 
Kesear ‘ 


HARGERS, BATTERY 


r ¥ tr Ma 
Jeffer o 6, I 


HARGERS, MAGNET 


Demagnetizers 


HOPPERS, ELECTRONIC 


M ring 
‘ 3 


CIRCUIT BREAKERS 


Hoc he 2 
Apparatus Sales bb 


) Y 
Electric Co., 99 Plum, Trer 


Mic 
Ave 


‘ 
Ma 
Milwau 


Gateway 
Liberty Ave 


ELECTRONIC 


Electr San Fernand 
Kd, 1 el alif 


CIRCUIT STRUCTURES 


CIRCUITS, ETCHED, PRINTED, ETC 


New Bedford, Mass 
N. Malr Brock 


ttanocoga 5, Ter 
I nion Ine 
Keefe A 1, Wi 


CLAMPS and CLIPS 
ST 


GROUND ano 
TE 


CLAMPS and CLIPS, SUPPORT 
Holub Industries, Inc 445 Elm, Syca 


nore I 
ser f 


Avondale Ave 


CLEANING COMPOUNDS, METAL 


Zophar Mills, I 30 26th, Brook 


CLIPS, SNAP. See Rings, Retainer and 


Snap 


CLOTH 


sulating 


INSULATING. See Fabrics, | 


CLOTH TRACING. See 


Film and Paper 


Tracing Clot 


CLUTCHES 


Maton Mfg Co Dynamati Div 
sha, Wis Magnetic 
Formeprag to P6005 
Dyke, Mich 
Hycor Div. of International Resistance Co 
70 Bradley Ave 
M 
Miear Electrie Corp ) N. Broadwa 
M sukee 2, W Magnet 


Hoover Ra Var 


Syimar 10, Cali 


COAXIAL CABLE 


Insulated 


Bee Wire and Cable 


COIL CORES and FORMS 


Alden Products Co., 117 N. Main, Breck 
' Mas 

America Lava Corp 
Tens 

Cambridge Thermioni Corp 453 Cor 
ord Ave Cambridge 4% Mase 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio 

Continental-Diamond Fibre Div. of The 
Budd Co Ir Newark 13, Del 

Cosmo Plasti he 3230 W 14th, Cleve 
and 9, Oh 

Gries Reproducer Corp., 125 Beechwood 
Ave New Kochelle, N. Y 

Hycor Di of International Resistance Co 
12970 Bradley Ave Sylmar 10, Callf 

Mycalex Corp. of America, Clifton Blvd 
Cliftor N. J 

National Vulcanized Fibre Co 
ton 9%, Del 

Paramount Paper Tube Co 612 Lafay 
ette, Fort Wayne Ind 

Precision Paper Tube (Ce 2035 W 
Charleston, Chicago 47 Il 

Kudio Cores, In 40 Tulley Ave Oak 
Lawr iil 

Resinite Corp Div. of Precision Paper 
Tube Co 6980 North Centra Park 
Chicago 45, I 

. arte ce St Marys Pa 
Molded Iron) 


t « Camden N. J 


Chattanooga 5 


Wilming 


COILS and WINDINGS 


Dyixwe 


neor 
Addisor 
Ave 


Winsted, Conr 


1306 First, Wabash 


Dir. of 
| Telegrapt 
‘ ft N J 

Apparatus Males 
y 
. Beechwoo: 
Kew 

nternationa istance ( 
A t Calif 
Mr ‘ K “ 

ng Laboratories 
Trenton & N. J 
of America, Tube D 


er Sut 


8 W. Are 


e Work 

f I 
‘ ring Co 
liside, N. Zz 


OIL WINDING MACHINES 


Boesch Manufacturir ‘ 
‘onn 
‘ Winding Equi 
N.Y 
Rhenetat ¢ Raldw . 
Mi ‘ Im (eor,g 
Hog er Ave Chicage ( Mil 
Manufacturis ( 
side Ave Hillside, N 
sal Winding Co ro 
idence 1. R. I 


DECEMBER 1956 FLECTRICAL MANUFACTURING 





Waldes Truarc grip rings used on die-cast studs 
eliminate threading, tapping, other costly machining 


Mark Simpson Manufacturing Co., Long Island City, 
N. Y., uses Waldes Truarc series 5555 Grip Rings to secure 
parts to studs of the zinc die-cast base of its ‘Masco 500” 
portable tape recorder. 

The rings—which need no grooves—replace nuts, screws, 
cotter pins and other types of fastening devices which require 
threading, tapping, drilling and other expensive machining 
operations. Because a single cracked or broken stud would 
render the entire cast base useless—and with it, all assembly 
completed to that point—the rings also eliminate extremely 
costly rejects. 


Whatever you make, there's a Waldes Truarc Re- 
taining Ring designed to improve your product... to 
save you material, machining and labor costs. They're 
quick and easy to assemble and disassemble, and they 
do a better job of holding parts together. Truarc rings 
are precision engineered and precision made, quality 
controlled from raw material to finished ring. 


36 functionally different types...as many as 97 


Pivot Assembly of shift lever (A) is secured by a single 
Waldes Truare Grip Ring and washer Because the washer 
must be installed over the shift level in a sliding fit, critical 
tolerances would have to be maintained if a screw or cotter 
pin were used. The Truarc Grip Ring eliminates that problem 
it requires no groove and may be seated over the washer at 
any point on the stud, automatically compensating for accu 
mulated tolerances in the parts, BRAKE ASSEMBLIES (B and C) 
use Grip Rings to secure the brake wheel and spring sub- 
assemblies. Here ogain problems of critical tolerances are 
avoided and expensive rejects eliminated. 


different sizes within a type...5 metal specifications 
and 14 different finishes. Truarc rings are available from 
90 stocking points throughout the U. S. A. and Canada. 


More than 30 engineering-minded factory repre- 
sentatives and 700 field men are available to you on 
call. Send us your blueprints today...let our Truarc 
engineers help you solve design, assembly and pro- 
duction problems... without obligation. 


For precision internal grooving and undercutting...Waildes Truarc Grooving Tool! 


WALDES 


RETAINING RINGS 


1) | |L A= WALDES KOHINOOR, INC. 
J 47-16 AUSTEL PLACE, L. 1. C. 1, N.Y. 


Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1.C. 1,.¥. 
Please send the new supplement No. | which 


brings Truarc Catalog RR 9-52 up to date, 
(Please print) 


Name 

Title 

Company 
Business Address 


Zone... State 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U.S. Patents pending. Equal patent protection estabjished in foreign countries. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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COLD HEADED PARTS allor n Indianapolis 


RECIPROMOTORS AND SEMOTORS COMMUTATORS a! ut »., Ine., 2610 W 


CONTACTS, CARBON. See 


Graphite 


CONTACTS, HEATER PLUG and TAP 


iF if ( Kenilworth 1 N. J 


TATOR SAWS and SLOTTERS CONTAINERS, PACKAGING and SHIP 
' ' . PING. Ser Boxes and Crates, Wire 


AX-426 RECIPROMOTOR se cbear 3 gellhgs eet 

A Recipror ‘ CONTRACT MANUFACTURING 
Semotor is n . ' SOUNDS, SEALING Ware " : 
thin disk of copper or aluminum to make it rotate or 
oscillate. Recipromotors may be furnished for practi- 
cally any force and any length of stroke. They are used OUNDS, VARNISH 
for any operation requiring reciprocating forces of var- 
ious magnitudes, Semotors may be used for operating UTER COMPONENTS 
butterfly valves, clutches, indexing tables, and any 
other mech sm requiring nple oscillating »tive 
units. Send for Bulletin EE-157 for more explanation. 

We also make many standard lines of solenoids; 
we also make complete replacement lines of solenoids 
to replace General Electric and National Acme line 
of solenoids; we also make solenoid operated shoe 
brakes for torque capa *s ranging from 3 ft-lbs. 
to 24,000 ft-lbs. 

Send for more information. See our catalogs in 
Sweet's Catalog Service. 


TROMBETTA SOLENOID CORP. 


$29 N. MILWAUKEE ST. © MILWAUKEE, WIS. 


CONTROLLERS, MOTOR 


CONDENSERS 


CONDUIT FITTINGS 


CONNECTORS, PRINTED CIRCUIT 


CONNECTORS, WIRE and CABLE 
AMI I a i 
CONTROLLERS, POTENTIOMETER 


‘ Waterbury 20, Conn 
Instrument Cort 
ror Ine 614 Frelinghu 
Newark N. J 
r ents D Barber-Co 
Rock, Rockford, Ill 


CONTROLS FLOAT and LIQUID 
LEVEL . Switches 


CONTROLS, PRESSURE and TEMPER 
ATURE ee also) =6Relay Switches 


0 | all wy Low > 


for high heat or 
other severe on 
conditions lohns Manville Corp., Dut f “ide, Calif 


ratories, P.O. Box 


Waterbur ) Conr 
Thomas A Instrument D 
We Orange, N. J 
Pleasar A a Mass 


A tulalldee Gy | | Ste os Ber 
for maximum economy . Ma 
in average conditions 


CONTACTORS, MAGNETIC 


‘ actors 


. . * . ‘ 7 ) Roche 

Light weight, strong, chemically resistant. CONTACTS and CONTACT POINTS idle Brook, N. J 
Work ! \ erse { r ge 413 Market 

No short circuits, no grounds, no ree 
P Fr 

corrosion, no rust. Only one fastener needed 


Sizes to 1'4 inches. Write for free 


samples and price sheet 
CONTROLS. REMOTE. See Pus 


WECKESSER COMPANY 2.2 ni a gui COO Ear cleat 


5711 Northwest Hwy. Chicago 30, Ilinois pt etallizing Corp... 1059 Nepper- CONTROLS, RESISTANCE. See Ke 
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y| the PERFORMANCE 


a5 well a5 


the GEOMETRY 


= ATI HAPI crew thre j rrooves and counterbores 


that make up the geomet f Electrical Porcelain 
ilators are today taken pretty much for granted. The 
pecifier knows that within realistic limits his designs—even 
though complicated—can be produced faithfully 
and economically in Electrical Porcelain 
Not so generally recognized is the versatility of 
Electrical Porcelains in meeting a wide range 
of performance requirement 
What are your requirement Resistance to high 
temperatures? Resistance to arcing, to chemicals 
or acid fumes? High dielectri bined with good 
mechanical strength? Dimen ! tability? 
Next time you consider insu components 
pecify the performance as wv as the geometry. Any 
of the companies listed below w be glad 


to talk over your problem 


AM Aa ity. i TTT 


Sponsored by these members of the 


DRY PROCESS ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO 
THE CERAMIC SPECIALTIES 
THE INITIAL INSULATOR ¢ 
KNOX PORCELAIN CORP 

NEW ERSEY PORCELAIN CO. we 
PORCELAIN PRODUCTS, INC 


THE UNIVERSAL CLAY PROD 


READER INQUIRY SERY 





Thompson Grinders are world famous for accuracy 

Their precision depends to a great extent, on the 

smooth running R & M hydraulic pump drive mo 

tors and the motor parts in the spindle head. Since 

even slight vibration in a precision machine tool 

destroys fine surface finish, Thompson engineer motor balance 
have wisely chosen R & M Motors because of 

dependability and running smoothne: 


Freedom from vibration in a motor depends upon boosts Thompson 


the physical balancing of moving parts and also 
the elimination of torque 


ee 
impulses set up in the ' 
vinding All R & M rotors precision. 


are balanced to have 
k than .QOO0025 inches of vibration amplitude 
ind torsional vibration is climinated by designing 
the windings for balanced magnetic symmetry 


If your application requires smoothness, depend 
able performance and is within the limits of 1/200 
to 200 H.P. contact your R & M representative, o1 
write for Bulletin 520-EM 


ROBBING ¢ MVERS. we. 


SPRINGFIELD, OHIO BRANTFORD. ONTAR 


- \ oy). at SD 
QD P/F eno 
fans ' : ’ 


Motus 
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CONTROLS 


ame 


SERVO. See Servomechar 


COPPER. See Brass, Bronze and Copper 


COPPER 


Copper 


BERYLLIUM. See Beryllium 


corRD 
COIL 


Insulation Manufacturers 
Washington Blvd Chicago ¢ I 

Mica Insulator Co., Schenectady 1, N. ¥ 

Varfiex Corp., 504 W. Court, Rome, N. Y 

Westinghouse Electric Corp Gateway 
Center, Bldg. No 4 berty Ave 
Pittsburgh 22, Pa 


and TWINE, ARMATURE and 


Cory 565 W 


CORD 


Cable 


INSULATED 


Insulated 


CORD, RESISTANCE 


e Line Cords 


LINE 


See Resist 


CORD SETS 


Alden Products Co,., 117 > Malr 
m, Mass 

Belden Manufacturing Co 16 W. Var 
Buren, Chicago 44, Ii) 

Cornish Wire Co., In 
York 7, N. Y 

Cords Ltd. Div Essex Wire 
Dodge, DeKalb, Il 

Crescent Co., Carol Cable Div 
RK. I 

General Electric Co., Construction 

ls Div., Bridgeport 2 

Phalo Plastics Corp Commercial 
ter, Worcester 8, Mass 

Royal Electric Co., Inc 

1, §. Rubber Co 
York 20, N. Y 

Westinghouse Electri Cort Gateway 
Center, Bid No. 3. 401 Liberty Ave 
Pittsburgh Pa 

Wire Stripper Co 172 
Kast Oleveland 12, Ohi 


Church, New 
Corp 12 
Pawtucket 


Mate 
& Fos 


Pawtucket, R. I 
Rockefeller Center, New 


Eastham Ave 


CORES, POWDERED METAL 
Transformer; Powdered Me 


See Cores 
Products 


CORES, REFRACTORY. See Ceramics 


CORES, TRANSFORMER 


Acme Electric Corp., Cuba. N.Y 
American Lava Corp Chattanooga 
Tenn. 
Arnold Engineering Co 
General Ceramics Corp 
Magnetic Metals Co., 
Camden 1, N. J 
Magnetics. Inc.. Dept. EM-33 
Radio Cores, Inec., 9540 
Lawn, Il 
Stackpole Carbon Co., St. Marys, Pa 
Thomas & Skinner, Inc 1114 E. 28rd 
Indianapolis 7, Ind 
Westinghouse Electric 
Center, Bid No. 8, 40 
fo, I 


Pitteburgh a 


Marengo, Ill 
Keasbey, N. 3 
Hayes Ave. at ist 


Butler, Pa 
Tulley Ave., Oak 


Gateway 
Liberty Ave 


CORK and CORK COMPOSITIONS 


7112 Ingersol, Lan- 


COUNTERS. See 
tronic; Relays 


Berkeley Div. of Beckman 
Ine 2200 Wright Ave 
Callf 

Roesch 
Conn 
Rowmar Instrument Corp. 2415 
vania Ave., Fort Wayne, Ind 
Bristol Co., Waterbury 20, Conn 

Counter & Control Corp., 5225 W 
Ave., Milwaukee 14. Wis 
Kagle Signal Corp 20 20th 
m 
Kellogg Switchboard and Supply Co 79 
W. Monrose, Chicago 3, I 
National Aeme Co., 176 FE slat 
and 8, Ohio 
Production Instrument C 
Jackson Blvd., Chicago 6, Ill 


Veeder-Root, Inc., Hartford 2 


also Instruments, Elec 


Instrumente 
Richmond 3% 
Manufacturing Co., Inc Danbury 


Pennay! 


Electric 


Moline 1, 


Cleve 
700-04 W 


Conn 


COUPLINGS, CLUTCH. See Clutches 


COUPLINGS, FLEXIBLE 
Mfg. Co., 
Wis 
Products Cort 1215 EB. 
City, Ind 


Faton 
osha 

Guardian 
Michigar 


Dynamat Div., Ken 


Recond 


CRYSTAL DIODES. See 
onduector; Transistors ar 


Rectifiers 
Crysta 


Sem! 
Diodes 


CRYSTALS, QUARTZ 


Brush Flectronics Co. 
Cleveland 14, Ohio 
Hupp Mlectronics Co., Div. of Hupp Corp 
Ctrele Ave., Forest Park fit 
Radio Corp. of America, Tube Div Har 

rison, N. J 


8405 Perkins Ave., 


CYLINDERS, AIR 
Akron 8 


he Bellows Co Onhle 


)AMPING 


jabriel Co 


Ohio 


DEVICES 


1148 Eu Ave.. Cleveland 


DELAY LINES. Bee Cor 


puter Compe 


DIAL LIGHT ASSEMBLIES 


“ and Indicator 


Bee Lights 


READER INQUIRY SERVICE CARDS, 


PRECEDING 


DIALS and PANELS 


Borg Equipment Div 
Corp., Janesville, Wis, 

Mica Insulator Co., Schenectady 1, N. Y 

Mutual Electronic Industries Corp Us 
versal Aviation Div., 85 Beechwood Ave 
New Rochelle, N y 


George W. Borg 


DIE CASTINGS. See Castings, Die 


DIELECTRIC 
High F 


HEATING UNITS 


requer Heating Unite 


DIE-SETTING TOOLS 
Wales-Strippit Corr 
North Tonawanda, N. Y 


DIES, PRECISION 


LAMINATION, Ete 


ania Electri Product In 
Broadway, New York 1%, » 
Twin City Die Casting ¢ 

ird Aves., 8 E., Minneay 


DIODES. See Rectifiers 


Transistors and Crystal D 


DRAFTING EQUIPMENT and 
MATERIALS 

Bruning Co I Charlies, 4 
Ave., Chicago 41, I 

Eastman Kodak ( Rock 

Keuffel & Esser Hoboker 


DRIVES, BELT 


Allis-Chalmers, Mi 
Dayton Rubber Cx 
Dayton 1, Ohi 
New York Belting & 
st Passale N J 


Market 


DRIVES, ELECTRONIC. See 


Reducers and Drives 


FKaton Mfg Ce 
sha, Wis 
General Electric Co,, Apparatus Sales Div 

Schenectady 5, N. Y 
Reliance Electric & Engineering Co, 1054 
Ivanhoe Rd Cleveland 10, Ohio 
Servospeed Co Div of Electro- Devices 
Ine 4 Godwin Ave Paterson 1, N. J 
Westinghouse Electr Cort Gateway 
Center, Bldg. No 401 Liberty Ave 
Pittsburgh 30, Pa 


Speed 


Dynamatle Dtv Ker 


DUCTS, WIRING (Control 


Panduit, Ine 10182 8 
Chicago 48, Ill 
Spaulding Fibre Co Tonawanda, N.Y 
Stahlin Brothers Fibre Works, Inc Dept 
KB. Belding, Mich 
Taylor Electric, Inc., 
Mich 


Panel 


Washtenaw Ave 


15406 Dale, Detroit 


DUPLICATING MACHINES, DIELESS 


See Benders, Brake and Shears 


DYNAMOMETERS 


Mig Co. 
Wis 

General Electric Co., Schenectady, N. Y 

Robbins & Myers, Inc., Springfield, Obic 

Westinghouse Fleet ri« Corp Oateway 
Center, Bidg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


Eaton Dynamati Div Ker 


ELECTRICAL SHEETS. See Steel, Ble 
trical 


ELECTRONIC COMPONENTS. See eve 
cific headings 


ELECTRONIC TUBE COMPONENTS 
8 ps, Lead-in Wires, Stamp 
Welds, Ete.) 


American Lava ({ 
Tenn 

Kitel-McCulloug San 

Fagineering © Wright 
N. J 


wT Chattanooga 


Bruno, Calif 
Newark & 


ENAMELING SHEETS. See 


mercial Forma and Grades 


Steel, Com 


ENAMELS 


and Varnishes 


See Lacquers, Enamels, Painte 
Finishing 


EYELETS and 
Brass & 


GROMMETS 
Waterbury 26 


Chase Copper Co 
fonn 
Fastex D of Illinois Tool Works, 195 
Algonquin R4 Des Plaines, Ill 
vhen Rubber Co., In Pr. O tox 517 
' Ind 
Copper & Frases, Inc., 230 
New York 17, N. Y¥ 
Gasket Co Camder 


Park 


FABRICS, INSULATING. (Sheets 
Yarns, Thread, Cord, Ete.) 
Glase-Fiber, Varnished Cambric, Cottas 
Liner Bilk Ashest et Bee alao 

i Sheeting Synthet! Reelr 

Braided Fabri 


Dixwell Ave New 


Tapes 


rape ar 

Tubing and 

Acme Wlire ¢ 
Haver ‘ 

Bentley, Harris Mfg. Co 1211 
Conshohocker Pa 

Brand & (Co Ir wi arr Willimanti 
Conr 

Celanese Cort of 
Newark N J 

Conti Diamond 


Sleeving 


Conr 


Barclay 


America 200 Ferry 


nenta Fibre Co., Newark 
Del 

Cottrell Paper Co., Ine 
River, Mass 

Dow Corning Corp Midland, Mieh 

Technical Pro ts, Div. of Bur 

ical Cor vutley 10, N. J 
Klectric Ca Chemica Div 
Ave Pittefield, Mass 


88 Purchase, Fall 


BACK COVER 


44 STEWART AVE 


PANEL SPACE LIMITED ? SPECIFY 


PCL 


Sub-Miniature 
Pilot Lights 


COMPACT 
RUGGED 


Uae ele 
PLASTIC DOMES 


COMPLETELY 
RUE aa 


POLL Ls 
with ‘Taper-Tab 
quick -connect 
CT LieL gS 


LT Te 
of pane 


ae Gey 


or 
FRONT 
of panel 
insertion 


A 
Dimming 
and 
<1 Non-dimming 
types 


ae www ww wm ASO Heme ee mem ome 


1-Terminal 
Pilot Lights 


for use on grounded 


circuits. Available 
with binding screw 
or soldering terminal 


DIALCO’s expanded line of sub-miniature lights conform 
to all applicable Mil Specs. Use T-14%4 midget incandescent 
lamps——-1.3 to 28 V. Spring mounted Lens-with-Message 
is readily positioned after installation Mount from back 
of panel in 15/32” clearance hole; or from front of panel 
in 17/32” hole 7 colors Shown 
size (top to bottom) 134-3830-375-6 
951 No, 101-5030-951 No. 109 
3830-111 No. 107-1930-951 


Complete details in Brochures L-156 A and L-157 
SAMPLES ON REQUEST—AT ONCE—NO CHARGE 


Foremost Manga turer of Pilot Lighe 


DIALIGH 


CORPORATION 
BROOKLYN 37, N. Y. @ HYacinth 7-7600 


lens 


No 


actual 
3830- 
111- 


approx 
No. 101 
3830-111...No 


i ee ee ee ee ee a ee ee ee ee 


DIALIGHT CORP., 44 Stewart Ave., Brooklyn 37, N. Y 


Send brochures on Sub-Minia 0 


Selection 


o Pilot Light 
Brochure 4 


Catalogues 


Name Position 


Compony 


Address 





Ina hurry? 


Got problen s! 


Johns - Manville, 


Concerned about rising costs? 


Wan' a new slant? 


Looking for a dependable supplier? 


atvar Corp., 


New Jersey Wood Finishing Co 


‘ t Ide 


Owens-Corning Fibergias Corp., 508 


Want a proto! y pe 


Need engineering assistance? 


FANS and 


Look to this 


FREE BOOK 


for answers 


Write Department E 


MOLDED PRODUCTS y 


Division of Admiral Corporation 
P.O. Box 338, West Chicago, Illinois 


OTD ath) LO| 


FASTENERS 
Srap 
Washers 
Screws 


and 
Rivets 


Bolts and 


Nuts 
Telephone West Chicago 1140 


TION * REINFORCED POLYESTER (FIBERGLASS) 


Berkeley NEWS NOTES 
“ELECTRONIC 
DESIGN 
WITH 
FERRISTORS’” 


FREE 
DATA FILE 
#110 


Describes how ultra-reliable, compact 
FERRISTORS’® 
many vacuum tube functions Gives ele 


mentary FERRISTOR® circuitry and basi 


can be used to perform 


data, plus complete diagrams for 14 use 
ful circuits (amplifiers, oscillators, gating, 
FERRISTOR* 


and 


etc.) techni 


lists 


ring counter 


data, literature 


cluded 


please address Dept 


price in 


Write today for your free copy; 
R-12 


dwision 


BECKMAN INSTRUMENTS INC 


Berkeley 


2200 Wright Avenue * Richmond 3, Calif 


207 


BLOWERS al of 


(Bolts 


Assemblies 


Carr Fastener Corp Cambridge 
i Mass ACDF 
Wenco Mfg. Co l 
Ago Til (8) 


36 W. Hubbard, Chi 


Lock & Snap Assemblies 

New 1 port & M g. eu 
Iilinois Tool W 

yes Plaines, | 

Corp 52 N 


 % 


Door Panel, Shelf 


Box 60, 


wks, 195 


Broad 


Pine —(ntter lacking and Taper (G 


M 
Me Ine 
0 se Brass & Copper terbury 20 
Randolph Ave., Wood ' 

f America 
Vauzhaull Kad 


Dept 
, Electrica nion 
ae N. J 


Mad ) ' 1971 


Ww 85th 
b Y 
t x Ww 


Erie, Chicage 


Pre-Assembled Washers 
wi 
New Bedford 
( i9 W 


and Screws 
Amer 


Screw ( limant Conn 


Mase 
85th 


Rockford, Ii! 


tional Lack Co. 
tur Bolt and Nut 


i 1 « Var 

Chester, N. ¥ 

D f llinots 
Charles Ra., Elgin, Ol 

th Chester Corp., Southco Div., 3rd & 
G r | z Bivd Lester, Pa 

treme Sul Americar 
Dear 


Tool Works 


0 ON 


Corp Cambridge 


Conn 
arter 


and Nuts 

Pins 

Serews 
Screws 


Lock and 

Pre-assembled 
Recessed Head 
Washers 


Rerew ¢ 


Eagle Lack 


b I “A r 
Grea Lakes 
Halsted, ¢ 


‘ 


Co 


Screw 


merte 


Dear 


Rockford 


Rivets 
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6 REASONS WHY 
YOU SHOULD SPECIFY 


* 


SEMS 


Csverlock 


Cut costs. Pre-assembled Sems 
eliminate separate washer han 
dling cul labor costs, speed 
assembly 

Always tight. Exclusive Ever 
lock "set" chisel edge lock washer 
teeth guarantee a vibration-proof 
fastening 

Simplify ordering, stocking, in 
ventory One piece Sems cut your 
lock fastening problems in half 
Sems assure ‘‘as specified” 
assembly. No more rejects due 
to omitted lock washers 

Sems eliminate waste due to 
lost lock washers 

Fast delivery on o wide variety 


of sizes, designs and finishes 


Always specify Everlock 
for the world's 
“holdingest" fasteners — 
Sems, Lock Washers, 
Lock Nuts, Terminals. 


Another 
eae a 


INDUSTRIAL FASTENERS 


THOMPSON-BREMER & CO. 


514 N. Dearborn Street, Chicago 10, Illinois 
Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 


EVERLOCK 
REPRESENTATIVES 


READER INQUIRY Vit CARDS, PRECEDING BACK COVER 





TT alae Ld LL 
assures Maximum Stability in 


AMPERITE 


RELAYS and REGULATORS 


Sime ame CSM sere 


Thermostatic 


DELAY RELAYS 


2 to 180 Seconds 


ited 


Amperite Thermostatic Delay 
Relays are ited = for 
ambient temper changes 
from ‘ ) °C. Heaters 
and may be 
most 
long 


wed 


MINA 


sture 
wt 


me approxin 


d c 


ntinu 


i ure 
rugged slo of 


ANDARD 
live ind 
TYPES: Standard 


Miniature 


PROBLEM? Send for 
Bulletin No. TR-81 


very 


Radio al ind 9-Pin 


auto 


Also — Amperite Differential Relays: Used for 


matic overload, under-voltage or under-current protection 


BALLAST REGULATORS 


Amperite Regulators are designed to keep the current in a circuit 
for example, 0.5 amp. ) 
AC. DC. Pul 


ovtomatically regulated at a delinite value 


For currents of 60 to $ Operate on 


j ( 


ma amps 


patir Surrent 


rid 
-— Hermetically sealed, they 
ire 


imbient temperat 


Cc or humidity 


compact, m { inexpen 


amrteire 


50% | 2% 


Write for 4-page Bulletin No. AB-51 


AMPERITE CO., Inc. 
561 Broadway, New York 12, N.Y 
Telephone: CAnal 6-1446 


Atlas Radio Corp., Ltd 
Ontario 


in Canada 


») Wingold Avenue, Toronte 10 


Individua 
1 double « 


Serews Cap Bet, Machi 


Tapping (J) 
Allien Manufacturing 
Hartford 6, Conr 
luminum (% f 


and 


Co 


America 


wi 


Produ 


N Y¥ 


Conn 


er Co 


New I 


A 
Mict 


Waterville 48 


w 


es) 


ly be 


8204 


Associat 
Milwaukee 
Washer 
J I 
Ohio 
of Uni 


lank ie 


(K 


FIBRE, PHENOLIC 


FIBRE 
Rod 


VULCANIZED 
Tubing 

I I 

I Newark 
Manufa rers 


nmspection 
hec bing 
top quality 
1 Amperite produc 


ts 


Iimanti ‘ 


Sprir 


d-Carr 
Mountainside 


See Plastics 


Inc 


Seif Wear 230 


Park 


H 


ne Virgi Paper ie 


Ave ] N. Y 


is Sate FILTER ELEMENTS, POWDERED 
METAL 


Aleos Bidg 


ex TT Detroit 
on M 


ey Ave. Oak 


(4 


(H 


ue 


H 
Veaterbury 


FILTERS, RADIO 
New HBedfor 


\erovox 
Astron Cor 55 Grant Ave 


{ Mase 
Newark & 


Cort 
tedford Mass 


Div 
Tele 
if 


e and Radio Co 
Telephone 


Kingslar 


Broad bene 


K c 
05 Fowler Ave 
Apparatus Bales Div 
y 

Huron, Chicago 10 
ton Industries 
Metucher N. J 
a! Resistance Co 

nar 10, Calif 

RK Indianapolis 


Mig Cort 
212 Durham Ave 
# Interna 
Bradiey Ave 
& & Im I 


Gu 


Sy 


Lacquets 


FINISHES PRODUCT 
‘ ad \ nist 


Hname Paints a Var F 


LAMP AUXKILIARIES 
Ballasts, Compen 


FLUORESCENT 
includes Adapters 
sators Control Units Starters and 
Transformers. For Resistors, see He 


Instrument @ Radi aleco (a 


Corp., Cubs, N. Y 
New Bedford. Mass 
& Hegeman Flectrie Cx 
Hartford ¢ th 
Transformer 
Ave., Chicago 18, Ill 
(o., Construction Mate 


igeport 2 
4623 W 


03 
lard Ad 
stor 
tri 
Br 


Co 


Contr 
1Att 


Chicage 
Elertri« Products Ir 
New York 19. N. Y 
Flectr Cory 
g. N 401 J 
30, Pa 
Associated 
o 1 
ymouth R FOILS. WIRE MARKING 
K Stamping Machine ¢ 
Hollywood 38, Calif 


sociated Spring ey 


KL 


ngs 
Cahuenga 
Conn 

Waterbury 20 


FOOT SWITCHES Switches 


See 


Bedford, Mass 


FORGINGS 
ras 


4 


Cleve 


itl 


rt 6. Con 


Wate r 
Waterbury 20 


Copper ¢ 


Americar 
Bra 


(hase ” 


wiated 
Conn 


Spring 


«& 
& ¢ 
adelphia 
pper & Brass 
ew York N.Y 
& Son. I Joseph T 


Brass 
Ine 
Pa 


Ine 


Bronze 
Ma 


Corp Sut 


Philadeiphia « 22nd and 
21 
Assocleted 


Ave chi 


230 «=Park 
Non. ferrous 
Chicago & 


ure 


Lahigt Ave 


See Inst 


FREQUENCY METERS 


FUSE MOUNTINGS and 


CLIPS 
Producta © 
Mase 


HOLDERS 


Ma Brock 


le 


Omaton Div., Norwalk, 


’ ‘ justries, Ine 145 EK 


L 
Fastener 
N. J 


ated Spring 


and Nut 


GAGES TEMPERATURE PRESSURE 


VACUUM 


and 


nent ( A 
tr 614 

Newark 5. N. J 
truments Div Barber (« 


Rock, Rockford, I 


ror Freling 


Dayst 
mar 
408 

Mold 
1 Extrusto GALVANOMETERS. See Instruments 


GASKETS 


Board, Sheet Americar 16 Glenville Rad 


trler 
re D I Ar 
D 


12 Ingerso!. Lar 
€ aster Rubber Compos! 
Corp he WwW 
ago I 

Wiiming 


Waterbury 20 
eo % 
Mf, 215 F 


~~ - 


6424 


slon 
Tonawands 
Cra t oC Oaktor Morton 
Or 
Electro 
Hacke 


Det 
Tex 
ack 


Corp., 4 Romanelli, South 


N. J 
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Two Metals 


are often Better than one! 


COPPER 


STEEL 


aa 


COPPER 


...-and GENERAL PLATE Stainless Clad Copper 


Here's what General Plate 
Stainless Clad Copper offers: 


High thermal and electrical 
conductivity for excellent 
heat transter 


Corrosion resistance equal to 
stainiess steel 


Superior performance at 
elevated temperatures 


You can profit 
by using General Plate Clad Metals 


is a case in point 


General Plate’s Stainless Clad Copper strip adds the superior 
thermal conductivity of copper to the high temperature cor- 
rosion resistance of stainless steel. Molecularly bonded with 
out brazing alloys or other intermediate agents, these two 
metals combine in clad form to offer improved characteristics 
for a wide range of applications involving electrical conduc 


tivity or heat exchange. 


If you are interested in metals with new and better charac 
teristics look to General Plate Clad Metals. Write today 
without obligation for new catalog, PR-700A, describing many 
clad metal combinations both precious and base metal 
TRUFLEX* Thermostat Metals; composite electrical contact 


buttons and rivets. 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 
1912 FOREST STREET, ATTLEBORO, MASS. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





helix 


SOLVE YOUR 


BONDING 
PROBLEMS... 


Try HELIX BONDING AGENT R-313 


e A thermosetting adhesive that cures at room tempera 
ture and needs no pressure. High electrical insulating 
bonding strength of 
Another 


tion by Bigg 


properties, Gives a S000 psi between 


metal parts better product for better produc 
W rite for detailed help on your bonding 
problem today. Or ask for catalog and current issue of the 


Helix News 


Addr Dept. EM-! 


Pues Pa Te 


COMPANY 


i 2255 Barry Avenve 
3) W. Los Angeles 64, Calif. 


GRAYHILL 


Mey ah 


Single Pole — Single Throw 
Molded phenolic Buttons and Bodies 


SERIES 2000—Snap Action 


A distinct click when actuated 
Rated 10 amps., 115 , AC, Resistive 
Rated Life-50,000 operations 


No. 2201—Normal Open (red button) 
No. 2202—Normal Closed (black button) 


SERIES 4000—Non-Snap Action 


115 V., AC, Resistive 
Life expectancy 800,000 operations 


No. 4001 
No. 4002—Normal Closed (black button) 


ve SERIES 23— 


Miniature Non-Snap Action 


115 V., AC, Resistive 
Life expectancy 500,000 operations 
No. 23.1 


Rated ‘2 amp., 


Normal Open (red button) 


Rated ‘4 amp., 


Normal Open (red button) 


Ask fo: 

a sample of 
the switch 
that fits 
your application 


539 Hillgrove Avenue 
la Grange, Illinois 
Phone: Fleetwood 4-1040 


Drake Ma 
Gosher bard 
Johns Manvili I t 16 enera 
} 
‘ 
eland 
a-Mar 
 e Mua a 
Gasket Cr Camden 
Mouckefeiler 
Y 
rks 4( i 
I 
j ‘ Cor Ww 
GEARMOTORS. See M : an Bur hicago I 


f Genera) 


GEARS and PINIONS I i \ 7 Carlson Rad 


HEATING ELEMENTS and UNITS 

Driver ¢ ( t 
Ave 

Genera 
dD 

Master Apt 

Mri Mar 

Therma 


Akror 


HERMETIC SEALS. ke 
Herme 


HIGH-FREQUENCY HEATING 
M 


t Ke 
To Yiv., 240 Wythe Ave... Brox 
cago We I r 


GENERATORS. See Motors 


HIGH NICKEL ALLOYS. See 


GENERATORS, ELECTRONIC ‘ 


General Apparatus 
N.Y 
Electronics HOLDERS, COMMUTATOR BRUSH 


Graphite Meta ‘ 
an Ave Yonkers 3 
Mycalex Corp. of Amer 

Electronica Cu ftor N J Gila Bonde Mi 
*O. Box Phoenix et Mie 4211 W. La 

Chicag i 

Guiton Indu t Triple Flectronents Div M 

Durham Ave, Metucher J Mold Mie <¢ ‘ 


surnee Uf ! 


GERMANIUM DIODES. See Rect 
Semiconductor; Transistors and Cr 


IMMERSION HEATER UNITS. See H 
Eleme 
Diode 


es and Unite 


> 20UNDS. & 
GLASS-BONDED MICA wg i ge ge 
; Diamond Fibre D and = Compounds 
Newark B. De 
Laminated 
Onlo 
america, Clifton Blvd 


INDICATORS, HEAT. See T 


INDICATORS, SPEED 


GLASS.-FIBER 
TAPE we Fa 


YARNS, CLOTHS 


Insulating 


INDUCTION HEATING 
Heating Unit 
GLASS. TECHNICAL 
" uneA 10 3} ' INFRA. RED LAMPS. 8 
. lescent and Infra-red 
| k 1 Pa 
INSTRUMENTS, ELECTRICAL 
GOLD, ROLLED (Plate and Wire URING and TESTING 
Amer Pia Works, 231 New J me Blectric Corp., Cubs. N. ¥ 
: ad A Newark N. 4 « Cort New Beidf 


Baker & Co., Inc 1183 Autor, Newark . Products. 1 


Meta A ' ” 1 Researct 
Attleboro, Ma . a | 
Ne . ifacturir 


Wa 


GRAPHITE S 


GREASE, BEARING 


M 


GRIPS and CLAMPS, STRAIN RELIEF 


HARNESSES and ASSEMBLIES. WIRE 
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Now available—a complete line of improved 


insulating laminates with 


Du Pont MYLAR 


HERE ARE FOUR BASIC TYPES 
OF LAMINATES WITH "MYLAR": 
“Mylar” to paper. Husically, there are two pri 
mary advantages of this laminate high «i 
electric strength at lower cost and good cufling 
characteristics in thinner gauges. That's becaun 
thinner gauges of “Mylar strongest of all plas 


tic filma—can be used 


Du Pont ‘‘Mylar’’* polyester film is now available for a wide 

variety of electrical insulating uses, some of which are illustrated eee gare: vig min — a aaa eer 
above. These laminates offer superior performance . .. make pos Mylar” laminated to glass cloth offers superior 
sible important space savings. That’s because laminates with eee. ~ aan ee a ee 
“Mylar” provide exceptionally high dielectric strength and heat nts ie eae ata 
stability . . . plus remarkable resistance to moisture and many 


good forming charecteriatics in thinner gauge 


"Mylar" to asbestos. boxcellent for motors and 
chemicals. generators operating in the Clams “BR” tempera 
, . ° . ture ange. Coated asbestos laminated to thi 
While those types listed on the right are basic, there are numer- ee : ee 
y oe tough polyester film produces a stronger prod 
ous Other combinations of “‘Mylar’’ available, depending on spe uct with increased moist aint ance 
cific needs. So check your supplier today. It will pay you toinvesti “Myler” to mice. ‘Mhis laminate offers maximum 
gate the new combinations of ‘“‘Mylar”’ in his line. Or send in the insulation plus flexibility. In short, mica is easier 
» work with when laminated to “Myla Conmt 
coupon below for names of converters who manufacture ele ceed een tinea ' pee coal 
trical laminates with “‘Mylar’’. Be sure to mention the specific in be used Du Pont “Mylar 
application you have in mind 


*Du Pont manufactures the basic material “Mylar not finished electrical | 


I. du Pont de Nemours & Co. (Inc Film Dept Room EM 
Nemours Bidg., Wilmington 98, Delaware 


Please send your nev booklet MB-5 iring M ylar polyester film 


‘ 
0t6 us pat Off motors plus names of converters who manu ire laminates wit Mylar 


BETTER THINGS FOR BETTER LIVING . .. THROUGH CHEMISTRY 


DU PONT rr) 


Name 
ie 
Address 

POLYESTER FILM City- 


Application 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





If You (an Imag 


PHALO Can Mold It ! 


W e know there are molded shapes in plugs, strain 


reliefs, harnesses and other molded insulations that 
we have not even dreamed of as yet but maybe 


you have, or will soon! 


When you do come up with the first shape of its 
kind we 


Phalo 
Phalo is 


modestly 


suggest you get in touch with 


Judged by past and present performance 
your most direct answer when the question 


Is Spec ial molded shapes in insulation Phalo can 


show 


you a list of America’s finest firms 


some of 


who have proven how really spec ialized Phalo’s 


' 
services can be 


Ask For The Complete Phalo Catalog 


PHALO 


PLASTICS CORPORATION 


She ‘Gaslow babl Moe 


COMMERCIAL G FOSTER STREETS 
WORCESTER, MASS 
Wires, Cables—Cord Set 


insuloted Assemblies 


Waterman 
Emerald 
mope 


Producta Co I 2445 65 
Philadelphia 2, Pa. (Oscillo 


ingh ‘ Electric Cort Gateway 

Center, Bidg No. 3, 401 Liberty Ave 

Pittsburgh 22, Pa 

rical I rumem Cor, A sul 

I 614 Fre ghuyser 
me mee 

rument Di Barber-Colmar: 


$ Hock, Rockford 


INSTRUMENTS, ELECTRONIC. See a 
Oecllioscopes; Hecorders Oech llographic 


Berkeley Div t Beckman Instru 
Nright Ave HKichmor 


Naterbury 20, Conr 
ica Co $405 Perkins 
Ohio 
f Minnea, 
Rd., Bost 
wie I 
Clifton 
Radio Co., D 
one an Telegrap! 
Kingsland BR Clifton, N. J 
ectrie Apparatus Bales D 
ady 5, N. ¥ 
Co., Guiten Ih 
am Ave., Metuchen, N. J 
list, Ine Hamptor V 
Test Equipment Co. 
New York 3, N. Y, 
I 508 Weatern Ave., 


justries. Ine 


aplifier Ir 43 
York N 
of America, Tube D Har 
J 
Industrial Div 
Ave Cambridge ), Ma 
” rie Co., 5200 W. McKinzie 
l 
Industrial Biectronice Cor 
S008 S31 Pou Oak RK 
lexa 
Instrument Co A 


Massa 


INSTRUMENTS 
STANDARD 


LABORATORY 


iba, N. Y 
20, Cont 
“ " Hi 
Div Minneapolis-Honeywe 
Field Rd., Boston 35, Mass 
Produ Laboratories, Ir 450 
Khavensawood Ave., Chicago 4( I 
eral Wiectric Co, Apparatus Sales D 
enectady 5, N 
m Mfg (« ilton Industries, Ine 
213 D ‘ Ave.. Metuchen, N. J 
ele ix k L 109 N. Fair Oaks 
ena, Calif 
Laboratories, Ine Bux 


(jalewa 
berty Ave 


ment Corp A sul 
f Daystrom r 14. Frelinghuyser 
Ave Newark 5, N. J 
€ I ruments Div tarber Colema 


Kock, Rockford, Ill 


MATERIALS 


eadings 


INSULATING 


ec i fe 


Cork and Cork Composit 
Vabri i sting 


I re, Vuleanized 
tonded Mica 
at Wire ar 


Clase 


Lar ating 
m Compounds 
eots, Rods and T 
Rubber Products 


‘plice 
Syntheti Ke 


Hraide I 
Extruded P 
and Resins 


INSULATION, WIRE and CABLE 
Ceramic and Synthetic) 
Lava Corp., Chattanooga 5. Tenr 
Div f t'ni Carbide 
120 Lexington Ave N 
y 
1301 Monroe 


orp Midland 
ure & Oo 
8 Del 
ecu ™ Constructior 
Kridgeport 2, Conn 
emical Co., B. F., 3185 Euclid 
eveland Ohlo 
Chemica ‘ 00 


Mate 


Bush San 
P.O Bor 


Kesir Cerp 5106 
afield Mass 
er (o.. Rockefeller Center, New 
y 


Monsa 


IRONS 


SOLDERING 


ISOLATORS, VIBRATION and SHOCK 
see Mountings, Rubber and Synthetic 


JEWEL LIGHT ASSEMBLIES Nee 
Lig s | t and Indicator 
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KNOBS, CAPS and HANDLES, MOLDED 


Chicago Molded Products Corp., 10%4 N 
Kolmer Ave Chicago 51, Il 
Melding Co Harry, 1428 WN 
Chicago | I 
Casch, I 419 5 
Ohio 
Molding & Mfg. Co 


Broadway, Day 
Gurnee Of 
Lak Melrose l’ark 


27 N. Monticello Ave 


LACQUERS, ENAMELS, PAINTS ane 
VARNISHES, FINISHING 


Allied Research Products, Inc 
EB. M nent Saltimore 5, Mad 

Aluminum Co America, Alcos 
I’ittsburgt 

takelite Co Yarbide & 
Carbon nt ’ ‘ iy New 
York i. 


1004 06 


Bidg 


“ Cornl ort idland 
Ss one it es) 
Pont de } urs & Co In ae | 

Finishes Deg Wilmington 98. Del 
Midland Industrial Finishes Co., Waukegan 

I 

Bherwin-W ams Ce 

Div Cleveland 1, 


D 


Mich 


General Industria) 
Ohlo 


LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 

Brai ( ( s Washington, Mt 
Vernor N y 

QGeneral Plate Div Metals and Controls 
Corp.. 1912 Forest, A boro, Mass 

Handy & Harman, 82 Fulton, New Yorks 
48. N.Y 

\“ C H. A., Route 22 ic N. J 


LAMINATED PLASTICS. See Plastics 


LAMINATIONS, MOTOR and 
TRANSFORMER 


Laminations Co., Box 13, 300 Mair 
ford, Conr 

Magne I Dept. BM-33, Butler, Pa 

Thomas & Skinner Ine 1114 BW 28rd 
Indianapolis 7, Ind 


Siam 


LAMPS, FLUORESCENT 


Genera Hlectrie Co 
> on 


Nela Park, Cleveland 


Cory Oateway 
401 Liberty Ave 


LAMPS, INCANDESCENT and 
INFRA-RED 

General Pleectri 
2 Oni 

Woeatinghouse c Corp Gateway 


Center, Bldg. No i Liberty Ave 
Pittsburet 


Co, Nela Park, Clevelar 


LAMPS, MERCURY VAPOR 


General Electr Co 
Ohio 
Westinghouse Blectr ie Corp 
Center, Bidg. No 401 
I tsburg Pa 


Nela Park, Cleveland 
Gateway 


lAberty Ave 


LAMPS 
eator) 


MINIATURE (Pilot and Indl- 

jeneral Plectric Ne a land 
2. Ohie 

Westinghouse Corp. Oatewa; 
Center Kidg , 401 LAberty Ave 
r burgt ) 


LAVA. See Ceramics 


LAYOUT FLUID 


kem ¢ iF N 
Mo 


LENSES, PRESSED GLASS 


I Sw ale, Pa 


LIGHTING FIXTURES 
Ma 


LIGHTS 
Alden Products 
rock Mass 
Arrow-Hart & Hegeman Plectric 103 
Haw rne Hartford ¢ Con 

Cannon Electric Dept 500, 3200 
Humboldt, Lose Angeles 31, Calif 

Crouse Hi Syracuse 1, N.Y 

Dialight Cort 14 Stewart Ave Brooklyn 

N Y¥ 


Drake Manufacturing 


PILOT and INDICATOR 
x Ir 17 N. Main 


Oo 1 W. Hub 
ard, { Ag tik 
General } t Nela Park 


or 


Hart Manufa ir 211 Bartholomew 
Ave., Hartford 


Cleveland 


Hetheringt Ime » I 

Sharon i i 

Johnsor i» K 331 
mW Wasera 


nwood Ave 
Second Ave., 


Pass & Seymour 
Syracuse N 


Solvay Station, 


Pyle National (x 
Chicage I 
Square D ( 104 
Wis 


Kostner Are 


hards, Milwaukee 


LOCKNUTS and LOCK WASHERS 


LUBRICANTS 


Fluidwick C« 
4. Mict 


5319 Past Outer Dr., Detrett 


MANUFACTURING 





DESTINATION: 


PEACE! 


Heart of a new we spon system in America sinven 
tory of counter-measures that guard the peace is an 
IBM. airborne computer specially designed to 
guide Americas most powe rlul bombers with un 


be Lien ible precision 


Po build complete systems reliability into this ait 
borne computer, IBM ubmits the finest availablk 
components to test of torturing extremes. Only 
those that survive are used. But, from this test data 
IBM electronic computers figure ways to improve 
the failure ind make those selected even better 
In this war IBM help trengthen the general reli 
ability of all electronic systems, and give to Amer 
ica $s airborne defender ight ind dependable 


ve ipo | r guarding 


ENGINEERS: 


IBM offer xoutu pportunities te 


puter ‘ I i inertial 


micro 


WRITE, viving details of background and inter on | tarting salaries and on 
ests, to: R.A. Whitehorne, Room 5512, International 1e-JO rain IBM offers a chance tor 


Business Machines ( orpo! ition. 590 Madison ‘ ipl | rie ) mwough if ivi idual merit 


ritic New York 99 N y You] b mn | } choimest len ition 


mitave it IBM 
Positions available in Owego and Kingstor 


IBM Laboratories and Manufacturing Pla : 
located in: Poughkee psi nd Endicott, N 


Jo itil Roche ter Minn ind Lexi ton ‘ MILITARY 
PRODUCTS 


MILITARY PRODUCTS + DATA PROCESSING «+ ELECTRIC TYPEWRITERS «© TIME EQUIPMENT 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 34% 





FREE SELECTION CHART 


for 


AGASTAT 


time delay 


relays 


AGASTAT 


g suscrom cnest 


vow you can select exactly the right Awastat time delay relay 


for your particular timing need 


tion chart list 


data on every popular model in the 


Phis free 


ina hurry selec 


Avastat 


line —the most complete line of pneumatic time delay relay 


in the industry. They're adjustable fos timing from 0.1 second 


to 10 or more minute 


prool, light 


\gastat model to precisely fit your requirement 


two-step, electrical interlock and double head unit 


it the tree 


and mountable 


unaffected by voltage variation, dust 


In any position. And there’s an 


including 


\ glan ‘ 


election chart tells you which model to order 


Write for your free copy to Dept. A26-1221 


DIVISION 


Elastic Stop Nut Corporation 
of America 


1027 Newark Avenue, Elizabeth, New Jersey 


Pioneers in pneumatic timing 


EVER NEED AN 
INSULATOR LIKE THIS? 


lf you are designing an electrical product re 


quiring special porcelain insulators, you should 


take your problem to Universal, We specialize 


in producing electrical porcelain insulators to 


the exact design requirements to give maximum 


safety to the completed 


product. We have 


facilities for producing porcelain components 


by dry-process, 


formulations 


process and of zircon 


Send us your specifications 


me UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 


SANDUSKY, OHIO 


LUBRICATORS, OIL and GREASE 
"luldwick Co 
4, Mich 
Gite Bros Mfg. Co 


4 
» @ 


5319 Kast Outer Dr., Detroit 


446 8 Kilbourr 


Chicago 


LUGS and TERMINALS 


MACHINES 


Ralar 


MAGNETIC AMPLIFIERS 
Aira r ‘ Middle Rive Bait 


Instrument 


Richmond 


Honeywe 
Mass 


MAGNETIC BRAKES 


MAGNETIC MATERIALS. See Siee! Fle 

M ‘ Permanent Magnet 
j rder pone Powdered Me 
Ir 


MAGNETIC RECORDER COMPONENTS 
( \\ r B ) Riverside 


Flectrica 
A 


er e 7 


f General 
Carlsor Rd 


MAGNETIZERS and DEMAGNETIZERS 
Ka Freq La ratorie I 


MAGNETS, PERMANENT 
\ ! Mare 


MAGNET WIRE Vire, Magne 


MARKERS, IDENTIFICATION 


‘ \ 1 ‘ 


MARKING MACHINES and DEVICES 
For Marking Wire. Foil, Plates, ete 


ale Ave 


MATERIALS HANDLING EQUIPMENT 


MERCURY RELAYS See Helays 


MERCURY SWITCHES. See Switches 


METALLIZING EQUIPMENT 


5 
fetallizing Engineering ¢ Ir 1113 
ase. Ves ary L. I N Y 


LAMINATED. See Laminatec 


a lSase 


METALS 
M I 


METALS. PRECIOUS. See G 


Me j ~ 


METALS, PRE-PLATED. See 


METALS, RARE 


METERS, HOUR 


Ha 


War 


MICA GLASS-BONDED 
B Mica 


MOLDED and LAMINATED 
Tubes Rings 


MICA 
(Sheets Plate Tape 
Segments, Washers, ete 


Wast 
Macallen ¢ Newmarket, N. H 
Mica I Schenertady N. ¥ 
New England ica Co Ine 66 Woerd 
Ave Waltham 54, Mase 


MICA UNDERCUTTERS 


Idea ndustries, Ir 1008 Park Ave 
re, I 


MICROPHONES 


American Microt ectror 
Elgin National Wat , 370 8S 
Oak Ave Pasadena, Calif 
ntinental-Dian Fibre D 
B i Im Newark 13. De 

Genera I tr 
D 

Genera 

Ila 

Mica I 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramict; Mica; Pies 


MOLYBDENUM Sheet and Wire 


M 


MOTOR BASES, ADJUSTABLE 
A ( ers Milwaukee 1 Wis 


MOTOR CONTROLS and STARTERS 


( e M r Pu Butte 


MOTOR GENERATOR SETS 


Leach ¢ ’ Tre slmer } 
Ave. I Angele 


MOTORS and GENERATORS 
i pas . 


MOUNTINGS 
SYNTHETIC 


M e ( 


RUBBER and 


MOVEMENTS, CLOCK and TIMING 
Ha \ 234 North Elm 


Tor 


NAME and INSTRUCTION PLATES 


Bra Vou V. Glendale Ave 
lilw \ 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 


M \ I Ht Porter Ox 
ark, Pa 

ury 20, Conn 

Waterbury 20 


6 Riverside 
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Announcing a CUSTOMIZED 


SUBMERSIBLE MOTOR 


e that fits in a small-diameter casing 
e that gives you high output 


e that runs in water, oil or other fluids 


Look at typical features of a J&H Underwater Motor 


1 Rotary Seal—Ceramic and graphitar faces, 
i carefully lapped to insure against entry of 
a water and contaminants 
2 Encapsulated Windings—A special J&H 
epoxy compound is used for “potting.” Epoxy 
has exceptional heat conductivity and does 
not buckle or swell under many abnormal 
conditions. “Potting” prevents winding fail- 


ure, even if water enters motor. In fact, motor 
will operate as water-filled unit. 


3 Corrosion-resistant Lpoxy Paint Vinish. 


4 Segmented Tilting shoe Self-aligning Thrust 
issembl Ample reserve thrust carrying 
capacity is provided. Faces accurately lapped 
for long wear 


8 Oil-filled Motor A large reservoir of oil 
provides additional dielectric strength, in- 
sures longer seal and bearing life, protection 
against Corrosion 


6 Controlled Pressure System—Diaphragm and 
spring assembly insures an internal pressure 
sufficient to prevent infiltration by external 
contaminants, which could occur with normal 
seal wear 


@ 1./D Ratio To Suit—Length ‘diameter ratio 
can be varied to fit casing, tank, pipeline or 
other designated location, 


Whether you're pumping water, crude oil, gasoline 
or other fluids, your motor need can be met quickly 
by Jack & Heintz! 


Retaining the size flexibility and long service life features of the 
underwater motors, J&H designers have already developed modifica 
tions for operation in crude oil, gasoline and other fluids. Customizing 
any of the proved basic designs to meet your specific needs is only 
a matter of defining your service and dimensional requirements, 


SEND FOR DATA TODAY 


Confer with )&H motor specialists or write for 
folder which gives rating and performance 
data: Jack & Heintz, Inc., 17620 Broadway, 
Cleveland 1, Ohio 


Pack & HP min hz CUSTOMIZED ELECTRIC MOTORS 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


$45 
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MACHINE SCREWS AND SPECIAL FASTENERS ARE OUR BUSINESS 
INCLUDING SQUARE AND HEXAGON MACHINE SCREW NUTS 


ruc PROGRESSIVE 


MANUFACTURING COMPANY 


Division of The Torrington Company 


44 Norwood St., Torrington, Conn. 


WRITE FOR 
OuR CATALOG 


346 


MOTORS 
Miniature 


Subfraction, Under 1/20 Hp 
Fractional, 1/20, % Hp 
Integral, 1 to 74 Hp 
Integral, Over 744 Hp 
Gearmotors 

Generators 


Low Voltages (Under 


INOQKTT 
( 


KLNOQGRUVYZ 


er an ( Dept 


I BCHYZ 
r ‘ 6 OM One 

GUIQURTYZAé 
sort ge A Lh! 
‘ BCD 


ARCD EI 
DD 


h « 
K08 Vine, 8 
NOPQRUVWYZ 
fotor (x 
on FKNQ 


Berdix 

Servo) 
‘ ‘ } ull . 
FOIKLMNOPUVWY 
‘ I 74 V one 


4 BOQRZ 


Mf 


IKLMQR 


BCDFGOHYZA 
‘ ‘ hie r ‘ 
BCUEPOHIK LMNOPQRSTUVW YZ& 
er I ‘ 


rept. ML, |} 
BQYs 


Timing Motors, Geared 


Univ Synch 


A 


war I rie Dept EM-9, 
1760 State, Ka AKCDEFG 
HQRTUVYZ 

Howe Flectrie M re ( 
FGOKLMNOPQRT 

Hupp Electronica Cs Div. of Hupp Corp 

Circle Ave rest lark I (X) 

Jack & Heint Ine 26 Broadway 
Cleveland 

Lan Pleetr 
GHIQKSZ 

laland Electri ‘ of 
Machine 
om re 


Howell, Mich 


BCDEF 


American 
ton 1 
lL. ») N 
Ada 
Marat! ert Mfg Corp, Cherry & 
Handolpt Wausta I FGKLNOUDYV 
Master Appliance Mfg. ¢ Racine 2, Wis 
CDGnH 
Master WBlectrice ¢ Da Ohie 
PGOIK LMNOPQRTLU VW 
M esear ‘ 600 J Ave Ke 
t BOY 
Racine 
and Syn 


Motore 


‘ools, I ») W. 83rd 
oOuL 
we Corr 09 Kewanee, Racine 
BCDFPGHYZ& 
I Ow Mich. (BY 
& Pngineering Co., 1054 
and 10, Ot 


Alhambra, Calif 


Motor Div 
EFGIKNI 
M BCD 


Div 
on 
ster g Electr r re ia Tele 
«rapt Ra las Angeles < Callf 
FKNQ 
Mutt Cort Oo A \“ 
Ther Flectr 


let 


hita, Ke BF 

& Machine Works, 11A 8 
ae f I 

Tra Cor Germante Pike @& 

Quarry! i airview Village, Pe 


6454 Plymouth 
FOKLN YZ 

I Gateway Cen 

if Liberty Ave 

BCDEFGHIKLM 





KEL and NICKEL ALLOYS (Cont 


NICKEL-SILVER 


Rod. Sheet, Tubing 


NON-MAGNETIC IRON and STEEL 
NUTS 

OHMETERS 

OILERS 

OSCILLATORS. See ! 


OSCILLOSCOPES 


' Ke 


DECEMBER 195 


PACKAGING 
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PACKINGS 


PAINTS 


PALLADIUM 


PANEL CONTROL UNITS 


Haw 


Kr 


Eagle 
I 
Genera 
Neher 
Heinema 
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SPACE 
at a 
premium? 


Join the “(ig Switch” to Irrathene” insulation! 


Here's another example showing how Gen 


fits electrical manufacturers. In this case 


Irrathene -wound secondary coils achieve 
new design compactness in high-voltage 
rectifier transformers. Courtesy ofthe 
manufacturer, Gulow Transformer Co 
Inc., East Rutherford, N. J 


eral Electric lrrathene insulation bene 


the manufacturer switched to Irrathen¢ 


tape to meet the limited space requirements of high-voltage rectifier transformers 


These are the advantages of Irrathene 


reductions in insulation bulk and cor 


3. High dielectric strength: Withstanding approxi 
mately 2000 v/m, Irrathene tape makes less insula 


tion necessary, yet gives greater protection 


Zs High heat resistance: Non-melting Irrathene tape 


the hot 
pound filling the transformers 


successfully withstands 


insulating com 


3. Resistance to corona: The snug fit and void-fres 


How can YOU benefit by 
switching to Irrathene insulation? 


A result of General Electric advances in radiation chemistry 


Irrathene irradiated polyethylene offers the electrical in 
dustry a superior form of insulation for motors, bus bar: 


wire and cable, transformers. Where can it benefit you? 
For more information, just mail the coupon today specify 


ing field of applic ation 


Progress /s Our Most /mportant Product 


tape that made pos ible significant 


itributed othe: important benefits 


construction of the Irrathene insulation provides 


better re 


sistance to corona than 


irnished cambric 


4. Ease of taping: Irrathene tape lap: 
to « take 
space ticking prior to 
shrink bond 


imperme ible sheath 


ad 


moothly 


justs readily orner up a minimum 


Non heat application 


and he it to 


; 
under form a toug 


General Electric Company 
Chemical Development Department 
Section U4, Pittsfield, Mass 


»} 
lease send me rradiated 
' 


ethylene f 


GENERAL @@ ELECTRIC 


PRECEDING 





when it’s time FOR ACTION 
GET IT... 


by bell 


buzzer 
or light —— 


Wherever schedules must be maintained, protect 
your operations against error, delay or omission 
of vital time signals. Be sure, with the precision 
engineered dependability of ZENITH PROGRAM 
TIMERS. Once set, they don’t forget 


Operate your time signals automatically 
at ony 5 minute period of eoch 24 hours—2'4 
minute periods——-with the Zenith Dupiex model 
Thousands of Zenith units are faithtully serving 
in: factories, chemical and processing piants, 
schools, hotels, institutions, airports, railroads, 


watchmen reporting systems. Zenith can give 
you the seme dependable service 


See Classified T elaphone Disectary tor Local Representatives . . . or write 


ZENITH ELECTRIC Co. 


152 West Walton Street Chicago 10, Illinois 


SS a tae 


CONTACTS 


Contacts in BRALOY 


(Silver-Cadminm Oxide) 


Resistance to sticking under high current and 
high inductive circuit conditions 
quenching properties 

form of contact rivets 


Effective arc 
Can be supplied in the 

welding type contacts 
etc. Whether you are seeking advice on new 


applications, redesign, or wish your own designs 
executed, send us your requirements, and they 
will receive our most careful attention 


Extra KNOW-HOW 


for your specific design problems 


LAMINATED AND INLAID METALS 
PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 


C. S$. BRAININ CO. 


CRE Mer me ic a) 


PANELS. DIAL See Dials and 


PANELS 


SHEET STEEL 


t r 


PAPER, INDUSTRIAL 
hase 


le 


Dept. EM 


York | Y 


PAPER. INSULATING 


PAPER PHOTOGRAPHIC 
REPRODUCTION 


M 


Rochester 4, N 


PAPER 


TRACING. See 


Tracing 


PARTS FEEDERS, SELECTIVE 
( Homer Cit Pa Vir 


PERMANENT MAGNETS. See M 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


nr a Watert 


Meriden, Conr 
i'r 


ECTRIC CELLS and TUBES 
Apparatus Bales Div 


PHOTOELECTRIC CONTROLS 
uN rhury 29. Cons 
Ca Apparatus Sales Div 
NY 


Belmont Ave Chicage 


Gateway Cer 


40 Liberty Ave 


PILLOW BLOCKS 
PINS, COTTER and LOCK. Seo Fa 


PLASTICS. COLD MOLDED and INOR 
GANIC ‘ ‘era 


PLASTICS MOLDERS 
and FABRICATORS 


EXTRUDERS 


‘ 


Div wi 


Div. of The 
k 13, Dei 


and Paper 230 


Ill 
Mar 
H Mine 
t Br atol 6 Rn 
yw Corp Plastics Div 


‘ 1614 Sprir 
nati 32, Ohio 
Garfield Manufacturing Co 
Garfield, N. J 
ra tric Co 


g Grove 4 
20 River Road 
Plastics Dept., Pitts 


er Corp 25 Beechwood 
New Rochelle, N. Y 
led P « ( I 
14. Palatine, I 
Minnesota Mining & 
Co 9 Argyle Ter 
N. J 
b Molding & Tool Co o4 
ard. Trenton & N J 
ash. Inc 1419 8. Broadway, Day 
a 
Manufacturing Co,, In 
Chicago 8, Til 
r Co Schenectad 


ling & Mig ‘ 


t D f Adr 
x Wee CT 
zed Fibre Cx 


207 Randolph 
J 
Corn 
Mass 
Parte 
eesport, Pa 
nhattan, I Plastic 
Manheim, Pa 
tries. In A Sub f 
Santa Barbara. Calif 
“wT Roseland, N. J 
2799 Lake, Melrose Park 


8027 N. Monticello Ave 


Lafayette, Ind 
Im Joseph T Chicago 


Tonawa 


PLASTICS MOLDING LAMINATING 
CASTING ard EXTRUSION 
COMPOUNDS 


Alkyd Molding Compeund 
Cellulose Acetate 
Cellulose Nitrate 
Fpory Res! 
Fthy! Ce ae 
Fiuorocarbons 
Melamine Formaldehyde 
Methy! Methacrylate 
Nylor 
Phenolics 
Plast! ve vi 
Polyethylene 
Polyester 
Bi licone 
Btyrenes 
Urea Forma 
Vinyl Aveta 
Viny! Alco 
Vinyl! Chloride 
Viny! -Chioride 

Vir enechloride 
Viny! (Chloride Acetate 
Vin ne Chloride 


Bake ‘ A Div. of Unton Carbt 
Cart 1290 Lexineton A 
Y (Fernary 
f A er 1 Oo Ma 
rk i6oN Y¥. (A 
r Div. ¢ 
rk N Y¥ «ft 
Corr Midland) Mie 
fe Nemours & Cr Ine 
' 4 Dept Wilmingt 
ADOKELPR 
"lastics Tie Hooker 
8312 Walck Rad 


INVW 
Lahorat 140 1 
Olear N 
Manufacturers Cort 
n BRivd.. Chicago 6 
Mining & Mfg Co 


Div 900 Fauquier 


“hemirca Cc 


> 1 
Mase cr 


Vv 


Luckefeller Center 
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LOOK AT THIS € Sure, trucks 


shouldn’t run over electric cord but they do! 
Rome cords can take this kind of punishment 


When wire fails, you lose two ways—from job delay 


and replac ement costs. To cut this kind of expense to 


an absolute minimum, specify a Rome flexible cord 
next time. These rugged cords last much longer than 
ordinary cords and are your assurance of fewer on 
the-job failures. 

Your biggest savings come from using Rome cords 
on the really hard-service jobs. A tough Neoprene 
jacket gives the cord its outstanding resistance to 
moisture, abrasion, oils, acids, sunlight, and even 
flame. Use Rome 50 for normal duty and Rome 60 
whe nm you need abl CSpee ially rues al cord for extra 
heavy duty. The table below describes the standard 
Rome cords now availabl 

Contact your nearest Rome Cable representative FOR RUGGED OUTDOOR DUTY 
for more information—or write to Department 541-B You get built-in protection 
and ask for Catalog PORT-1. Rome Cable ¢ orpora igainst outdoor wire hazard 
tion, Rome, N. Y. 4 - os - le cords, Tough 


jacketing vithstand 
inlight on, and 


EXTRA FLEXISLE 


| 


See us at the 8th National Plant Mainte 


nance and Engineering Show, Cleveland 


Public Auditorium, January 28 to 31, 1957 ce fH RR P O R A T O N 


SERVICE CARDS, PRECEDING BACK COVER 349 





LARGE or SMALL 


Actual 
+— Size 


WITH or WITHOUT PRONGS 


Many 
Stock 
Sizes 


SLIP RING UNITS 


Custom Engineered 


BRUSH HOLDERS? 


Me 


NYLON or Phenolic 
NEED BRUSH CAPS? 


with Inserts 


or Molded 
Threads 


Write for Triple ‘‘M” Catalog 


AY Yale MLL) eM Lily 


eWiciwesteHolding >" 


96 
ILLINOIS 
AND MANUFACTURING COMPANY 


Chicago Pr 


Long Distance 


PLASTICS . rooiinea - COMPRESSION - INJECTION 


PLASTICS, SHEETS, RODS and TUBES jannint & Oo. Inc., G. M., Pasadens } 
¢ 
AMP Incorporated, Chemical & Dielectrics Vall _ 
A . Pp 7 > Helipot Corp Div. of Beckman instru 
eee ~ Ai Misebethtown, Ps. (D ments, Inc., Newport Beach, Calif 
Campeo Div.. Chicago Molded Products Ohmite Manufacturing Co 3613 Howard 
Von O717 wD > : Skokie, Ii 
Corp, 2 <. Normanc ) : 
Gheete onis wmandy Ave., Chieage. 4.) kpole Carbon Co., St. Marys, Pa 
eland Container Co.. 6201 Barberton Weston Electrical Instrument Corp., A sub 
Cleveland Ohio Tubes) { Dayetrom, Inc.. 614 Frelinghuyses 
tal Can Co, Conolite Div., Wi Ave., Newark 5, N. J 
r m 99, Del 
tanental Diamond Fibre Div of The POTS and LADLES, MELTING 
D s a C 7 ge , ve General Electric Co., Apparatus Sales Div 
Fastman Kodek Go., Rochester 4, N. Y N.Y 
Formica (% 4614 Spring Grove Ave 
Cincinnati 32, Ohio 
Genera! Wlectric Co., Chemical Di! POWDERED METAL PRODUCTS. See 
Plastics Ave Pittafield, Mase also Bearings and Bushings; Contacts 
General Fiectric ¢ laminated and Ilr ‘ vai ‘or ) 
atir Products Dept., Coshocton, Ohio Amplex Div. of Chrysler Corp., Detroit 31 


‘ tie Core 2 Gi idge, Cleveland Mich 
jlas * ne 4312 dlenri dg la i . i ~., 8249 Franketown Ave 
hio 
Laborat “ Ine 140 Houghtor Mall P. R., Indianapolis 
Ind 


Schenectad 


Vulcan Electric Co., Danvers 2, Mass 


(lear N 
ufacts ‘ 56 W : 
Manufact god ae . Radio Cores. Inc 4540 Tulley Ave. Oab 
. Seen KN Lawn. I Iron Cores 
Sheet Co 4315 Bene Ftackpole Carbon C« St. Marys, Pa 
htabuis, Ot — I'nited States Graphite Co., 1621 Holla: 
shtabu ie 
canized Fibre Co., Wilming Saginaw, Mich : : 
Yale & Towne Manufacturing Co., Powdered 
Metal Products Div.. 9335 Belmont Are 
Franklin Park, Ii! 


0) Fairmo 
( The 

Barbara, Calif 
f Preecisior Paper 
Centra Park 


POWDERS, METAL 


Amerivan Plat m Works 2 
Kailroad Ave. Newark 5, N 

N J Handy & Harman, #2 Fulton 
p 6, N.Y 

r. Chicago 8 

I hicag New Jersey Zine (o #0 Frent 
8 N y Frases. Bronze 


Tonawanda 
Zine 


Pa 
aski BR POWER SUPPLY UNITS 


American Telev & Radio Co, St Va 
M 
Dis f Minneapolis. Honeywe 
eld Rd., Boston 35, Mass 
3 ro fucta Laboratories, Ine 450 
PLATINUM and PLATINUM PROD N avenswood Ave, Chicago 40, Ill 
ucTs ee also ( tacte ar } al Corp North Chi 
m W -31 Ne J 
, sheen oe ae alle d ‘ I R Indianapolis 6 
B Astor, Newark 5 808 Middle, Bristol 
8 Washington, M imenta Ir spareted 6000 Lam 
Metals an Yntrols : Dallas waas 
Attlebor 
itor Yor PRE-PLATED METALS (Aluminum 


Brass, Copper, Steel, Zine, Sheet and 
Strip) 


Peru 3, I 
Middle, Bristol 


PLIERS and CUTTERS, WIRE 
, ‘ , 0 Met PRINT MACHINES 

I Bruning Co., I (Chariese, 4706 Mont 
Ave ( ‘ 4 I 


PLUGS i JACKS, COMMUNICATION 
t anc K N 4 ‘ PUMPS 
Plectrocraf I 14 ed 


(4% a | Allis-Chambers, Milwaukee Wis 
NH ( tendix Aviation Corp, Seintilla Div, Sid 

y 
& Myers I 


Pump Div, Spring 
PLUGS and RECEPTACLES 
PUSH BUTTON STATIONS 


Allen-Bradley Go 13146 8 Second 
waukee 4 Wis 

\ a r Milwaukee 1 Wis 

Arrow Hart & Hegeman Plectrie (x o* 
Hawthorne, Hartford 6, Conn 

Automatic Pleetric Sales Corp ean Ww 
Van Burer icage rl 

Clark Controller Oo 46 &. § 4. Clewe 
and » oO 

Cr 6 Hinds Co., Syracuse N. ¥ 

General Plectr O» Apparatus Bales Div 


Micro te ! f Minneapolis 
Hfoneyy Regulator Oo Freeport, ! 
Natior me (» 6H ISist, Cleveland 

2m 


Oo S88 N. Kostner Ave 
I 


tartho ‘ : 
Bh “ 4041 N. Richards 


Conr 
Harvey, Bridgeport 3, Cann 
nF 2331 Second Ave 

aseca, Mine 

7 rd B Cinch Mfg. Cort 


Dir cae era 


17 Carlson Ra 


aor Sey 
Soly Rtat ) 

ay atior Gateway Ce 
Liberty Ave 


Genera 

arisen Ra saet ro Ire Cheater 
Ce r New ‘ Vat 20. Conr 

r helle Park 

j 
; str ent Cory 
PLYWOOD, METALCLAD ¥ I 614 Fre 
es Plywood Cor vewark Nd 
k 36.N. ¥ \ r Div Barber ( 
‘ Rockford, I 

PORCELAIN. See Ceramics REACTORS. See Transformers 


POSTS. BINDING 


RECORDER COMPONENTS, MAGNETI( 


RECORDERS, COMPUTER. See 
e Fleetronic 


POTENTIOMETERS 
" Bra ‘ ¢ Mi RECORDERS. GRAPHIC 


Vis e ® ents 


RECORDERS, OSCILLOGRAPHIC 
Brus I r ‘ 1405 Perkins 
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Mallory Contact Design Service 


Saved Nearly 50% 
For an Electrical Equipment Manufacturer 


A large electrical equipment manufacturer required heavy FIVE MALLORY KEYS TO ECONOMY THROUGH 
duty contacts for a new product design. The original CONTACT ENGINEERING 
pecifications and tolerances indicated this contact should 


be made trom oversize copper stock—form«e d— insert 
brazed in place—and the complete assembly straddle 
milled to finished dimension 


Mallory Contact Design Service proposed an alternate ce 
ign. They developed a method to use smaller stoc} 
braze the contact insert grind to required thickne 
then form the contact shape 


Che equipment manufacturer benefitted because the 
of machining operations and of oversize stock were 
nated. The cold working of the contact piece re 
extra strength, giving it a longer life potenti 


cash savings of nearly 50°, were passed on to the custome! 
thanks to Mallor y contact design engineering 


Serving Industry with These Products P.R.MALLORY @ CO. inc 
Electromechanical Resistors « 


Switche Tunir Devices « ito 
Electrochemical Capacitors ercur ane linc-Carbon Ba rie 
Metallurgical Contacts ia eldin« eria 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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SU6 -FRACTIONAL HORSEPOWER 


MOTORS 


ANTENNA 
MOTORS 


(used successfully 
in television 


rotator service 


LOW VOLTAGE 


CAPACITOR 
TYPE 


AM.100 
1/100 hop 


24 VOLT, 60 CYCLE AC operation 


Reversible with a switch. 


Free load 


denser 


3300 rpm 


Highly useful in the 
advertising 
ote 


display exp 


Skeleton frame, but can 
ventilated case 


Mountings availabl 


using a 


laboratory 


100 mf con 


and for 


rimental devices 


be provided with 


Heinze Electric Co 


685 Lawrence Street, LOWELL, MASS 


NOW! 


TTT, 
THOT MATIN 
BCs 


Microdot cuts design time 
LS aL tih ag with the world's smallest 
lighte microminiature x conne 
and cables available at 50, 7( erm ts 
meet your rigorous environmental require 
ments, Write today for applications data 


by multiplying 


ite) 


AR LM acig 
PAU Le 


a 


MICRODOT 


1826 FREMONT AVENUE 
ee ee 


MICRODOT 
data 
example 
7Oo OHM 


CABLES 


Zi 
70 ohms 


Cc 
21 mmt/ft 


@ (400 me 
17 db/ft 


Vv 


70% (Teflon 


T 
up to 400° F 


CONNECTORS 


“« 
> 


S 


crew § 


eries 


ac”’ 
Quick Connect 
“py 


Pressurized 


Available 


Plugs, Jacks 
Receptacies, BNC 
Adapters, Feed 
throughs and 


Special designs 


oo eee eeseeeeee ***** 


Midw rur ts, 4let and Sheridan 
Kd Okla 

Sanborn ( I istrial Div., 195 Masses 
huse Cambridge 39, Mass 


RECTIFIERS, SEMICONDUCTOR 


Fanstee| Metallurgica! Corp., Keetifier Div 
North (hi I Selenium) 

Federa! Telepiione and Kadio (x Div. of 
Internationa Telephone and Telegraph 
Corp OO Kingsland Kd., Clifwa, N. J 

General Biectr ce Apparatus Sales Div 
Schenectady 5, N. ¥ Melenium, Copper 
Oxide, Industrial Germanium) 

Genera Flectr ( Kiertronics Div 
Electron Park Syracuse | N Y 
(,erma srr lhiode 

International Ree er Corp., 1521 E 
Ave., Ei Segundo, Calif. (Selenium) 

Mallory & ¢ i rseK Indianapolla 
6. Ind Magnesium-Copper Rulphide 

Radio KRereptor Ca Ine Semiconductor 
Div., 24 Vythe Ave., Brookiyn 11, N. ¥ 
Germa n Diode Selenium) 

Sarkes Tarz Rectifier Div 

3. 4) N. College Ave 


Grand 


Dept 
Bloomington 


llomer City, a 
A la Works llA 8 
icago 6, Ill. (Selenium 

Transit Flectroni Corp Meirose 76 
Mass. ( leor 

Union Switen & Signal Dir 
Air Brake ¢ P 


Jeffe 


Westinghouse 
itteburgh 18 Pa 


Cort Gateway Cen 
40) Liberty Ave 


RECTIFIERS, TUBE TYPE 


Milwaukee 1, Wis 
61 Broadway, New 


San Bruno, Calif 
seex Ave., Newark 3 


Apparatus Sales Div 
Tube Div Hier 


hou Gateway Con 
Ridg Liberty Ave 
irgh 


REGULATORS MOTOR 


Contr er Motor 


SPEED 


REGULATORS 


1 


TEMPERATURE 


err a 


REGULATORS 


Pranef er Variable 


VOLTAGE Sew 

Voltage 

Acme Fle tr Cort Cuba, N.Y 

Allis Cha Milwaukee Wis 

Amperite ('r ! Se Broadway New 
york 

Curtioa-W 


General ! 


Carlstadt, N. J 
Apparatus Bales Div 
Behene i y 
n-B-M Wire Corp 
rt i 


a Fle ‘ 33 OW 


Logans 


16th, Chicage 


Middle, Fristol 
Clateway Cer 
Liberty Ave 


RELAYS and CONTACTORS 
D wf Filastic Stop Nut Corp 
027 Newark Ave., Elizabeth 
Westiake Co Elkart 


State. Mankato, Minn 
6 8. Second, Mil 


2 Fast End Ave 


kee 1, Wis 
irom: way New 
Delay Thermostat 
Me 
Arrow tIlaer 
liaw rne t 6 
Assemt 
oO 


Flectric Co 103 
Conr 
Chesterland 


1033 W 
Lakeside Ave 
K, 1403 Rock 


a 
Vucaline Co of 
Saybrook Conr 


101 Pratt Bived 


349 «W Addlsor 


Ihox 8, Centerbrook 


Carlstadt, N. J 


Ind. (Mercury 
A Instrument Div 
(irange, N J 
hee Fiertronics Dir 
urbe k Calif 
i Had Ca., Dit. of 
e 
K 
ore 


Hollywood Plaza 


paratus Sales Div 
grove Ave, La 


PrP W Walnut 
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Hart Manufacturing Co.. 211 Bartholomew 
Ave Hartford Conn 

Haydon Co., A. W., 234 N 
bury 20. Conn 

Haydon Mfg. Co Inc., 
rington, Conn 

Heinemann Electric Co 
2, N. J, (Time delay) 

Kellogg Switchboard and Supply Co., 79 
W. Monroe, Chicage 3, Lil. (Magnetic 
Impulse) 

Laach Corp 
om Bivd Lae Angeles 3 

Magnecraft Electric Co 
Ave Chicago 51, Il 

Mercoid Corp., 4201 Belmont Ave 
41, 1 

Monitor Controller, Rockland, Mass 

North Electric Co., 587 8. Market, Galion 
Ohio 

Otmite Manufacturing Co., 3618 Howard 
Skokie, Ill 

Vt ips Control Corp 
Joliet, I 

Potter & Brumfield Mfg. Co Ine Sub 
oa American Machine & Foundry Co 
Princeton, Ind 

Price Electric Corp 
rick, Ma 

R-EB-M Div., 
port, Ind 

Relay Sales, Inc... P.O. Boz 
Chicago, 1 

Bervo-Tek Products Co Inc., 
Ri Hawthorne, N. J 

Square D Co, 404] N. Richards, Milwau 
kee 12, Wis 

Stromberg Carison, A Div. of General 
Dynamics Corp 117 Carlson Ra 
Kerhester 3. N.Y 

Union Bwitch & Bignal Div 
Air Brake Co Pittsburgh 18. Pa 

Ward Leonard Electric Ce., 600 South 
Mount Vernon, N.Y 

Westinghouse Mectric Corp 
ter Bidg No. 3, 401 
Pittsburgh 30. Pa 

Weston Flectrical Inetrument Corp.. A sut 
of Daystrom, Inc..614 Frelinghuysen Are 
Newark 5, N. J 

Wheelock Signals Ine 273 
Ave lang Branch. N. J 

Zenith Flectric Ce., 152 W. Walton, Chi 
cago 10, Ill 


Elim, Water 
2534 Elm, Tor 


99 Plum, Trenton 


Laach Relay Div., 5915 Ava 
Calif 


3352 W. Grand 


Chicage 


59 W. Washington 


1500 Church, Frede 
Fesex Wire Corp... Logans 
186B. West 


1086 Goffle 


Westinghouse 


Oateway Con 
Liberty Are 


Branchport 


REMOTE CONTROLS. See 
Stations Relays and 
Switches; Controls, Pressure end 
perature 


Push Buttoo 
Contactors 
Tem 


RESINS, INSULATING 
Compounds and Resins 


Bee Varnishes 
Insulating 


RESISTANCE ALLOYS 

Driver ¢ Wilbur BR 150 Riverside Are. 
Newark 4 N. d 

Driver-Harris “o 

Kanthal Cory 3 
Conn 


Harrison, N. J 


Amelia Pi Stamfora 


RESISTANCE HEATING UNITS. See 
Heating Elements and Units 


RESISTANCE LINE CORDS 


General Electrie Co Construction 
rials Div Bridgeport 2, Conn 


RESISTANCE WIRE. Bee Wire 


ance 


Resist 


RESISTORS, INSTRUMENT and RADIO 


Aerovox Corp., New Bedford, Mas 

Alien Bradley Co 1316 8. Becend, Mil 
waukee 4, Wis 

Amperite Co., Inc, 561 Broadway, New 

York 12, N. Y. (Bulb Type) 

Centr ij D a Glebe Union Ine 
942L FE. Keefe Ave., Milwaukee 1, Wis 

Clarostat Mfg Co., Ine.. Dover, N. 

Dale Products, Inc., 1306 28th Ave., Colum 
bus Nebr a 

Fastman Kodak Co 

Erie Kesistor Corp 
a 

Glienco Corp., Gulton Industries, Inc., 218 
lhurham Ave., Metuchen, N. J 

Hardwick Hindle, Ine 40 Hermon, New 
erk 5. N. J 

Iiyeor Div at International 
Co 12970 Bradiey Ave., 


Rochester 4, N. Y 
Electronics Div., Erie 


Resistance 

Syimar 10 
fail 

Mallory & Co., Inc., P. R., 
“ 1 { 

Otmite Mfg. Co 
! 

Ratio Corp 

N. J 
Resistance Producta Co 914 8 13th 
Itarrisburg, Pa 

Square 1D Co., 4041 N 
kee | Wis 

Ptackpole Carbon Co., St 

Teras § Inetruments Ine 
Ave. Dallas 9, Texas 

Ward Leonard Electric Co., 600 
Mount Vernon, N. Y 

Weston Electrical In 

f Daystrom, Ine 


Newark 5 


Indianapolis 


3613 Howard, Skokie 


of America, Tube Div., Har 


rieor 


Richards, Milwavu 


Marys, Pa 
6000 Lemmon 


Bouth 


rument Corp., A 
614 Frelinghuy 
N.d 


sen Ave 


RESISTORS, POWER CIRCUIT 
316 8. Second, Mil 


en Bradley Co 
kee 4. Wie 
*roducts Ir 
hus, Nebraska 
sistor Corp Electronics Div 


1306 2th Ave 


ertrie Co Apparatus Sales Div 


tady 5 I 
Hindle n 40 Hermor New 


Pr. BR Indianapolis 
13 Howard, Skokie 


600 South 
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a 
Imperial 
He would fora 


TRACING CLOTH 


In drafting rooms throughout the world 
Imperial quality is the standard by which 
fine tracing cloths are judged. This has 
been true for decades, and Imperial ( 
remains the finest tracing cloth be 
cause its makers have contin- 
ued to improve its 
quality and 
value 


eo 


.. if you're not using 


Nothing!. 
Mueller’s new miniaturized clips! 


Tr 
cr | \ 


Free sample “Mini-gator” and Insulated Alligator Clip (above) are 
yours for the asking, along with the new complete catalog of 
Mueller Electric Test Clips and Insulators 


World's largest line —World’s only clip specialists—since 1908) 


WRITE FACTORY FOR FREE CLIPS AND CATALOG 


1550W East 31st Street « Cleveland 14, Ohio 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


i 


by 


why companies find it 


GOOD BUSINESS 
to specify panel instruments 


° 


. .« QUICK SERVICE from HUGE STOCKS! 


Over 50,000 stock units, in 800 sizes and 
types, are available through 1,500 electronic 
distributors. Wherever you are located, Simp- 
son instruments are obtainable promptly. 


|, CORE MAGNET METER 


MOVEMENT 


EXTERNAL MAGNET 


& z METER MOVEMENT 
. + EXACT NEEDS CUSTOM BUILT! 


Many meters quickly built from standing 
tools, or designed to your exact specifications 
Firm delivery schedules. Movements include 
the superb, self shielded Core Magnet Meter 
Movement. 


@ Simpson instruments have established a rep 
utation for laboratory accuracy ... yet they 


have the ruggedness to stand up under years 


of servic e and severe sho« ks. Write for new 


catalog. 


SIMPSON ELECTRIC COMPANY 


5200 W. Kinzie St., Chicago 44, Illinois 
Phone: EStebrook 9-1121 
in Canada: Bach-Simpson Ltd., London, Ont. 


yr i” ee Lee 
A Salad hddab ca 


Instruments that stay accurate 
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RESOLVERS. & SEALING COMPOUNDS Bee Coments 


Insulating and Sealing; Waxes and Com 
pounds 
RHEOSTATS. INSTRUMENT and RADIO 


Allen-Bradiey Co., 1316 8. Second, M SEALS and TERMINALS, HERMETIC 
weukee 4, Wis I ( Chattanooga 5, Tenr 
erit ' Be o New I an Lava rt 4 
ao oo adway Ar Electronica Corp., 1830 8. 54th 
ae N tantly L., Route 46, Lodi 


Summer Ave 


view Ave On 


Keasbey, N. J 
aratus Sales Div 
ss Bushings 
hart 


RHEOSTATS, POWER CIRCUIT 


N iT | | 
‘ r ppara ‘ Crane Packing C 4 Oakton, Mortor 
? . . . Garlock Packing Co 
‘ ock ‘ ilenwow ieago SEALS, OIL and GREASE 


Chicag Ka Miz 


SEALS, MECHANICAL (Rotary Shaft) 


jasket 


SELENIUM RECTIFIERS. See He 


RINGS, COLLECTOR SEMICONDUC 
Rectifiers, Se 


TOR PRODUCTS 


t ira 


SERVOMECHANISMS Controls 


ehros, etc 4 see M rs 
Br 


cur 


In all types, sizes, 
materials, finishes 


RINGS, RETAINERS and SNAP 


to meet your mo. B 
requirements 


SHAFTS. FLEXIBLE 


SHEAVES. & 


RIVETS / SHEET METAL FABRICATORS 


Aide I’r iota Ma 
RIVET SETTING MACHINES . 


{ ] A M ‘ ‘ 
tt ” ! 1 
KEPS ford. Wivet & Machine 

Registered Trademark of 
ROLLER BEARINGS. See B 

Hilir To« Works 

SHEETS, ELECTRICAL 

RUBBER and RUBBER PRODUCTS 


SHIELDS, ELECTRON TUBE 


R 
Whatever your requirements for SEMS, j : i 
KEPS, standard screws and bolts, National siatlid Ctaaaaie 
Lock Company will ship immediately. i 


Available in a wide variety of types*, 
he ids . washers? lengths threads ma 


terials and finishes, these uniform fasteners SIGNAL LIGHT ASSEMBLIES 


eator 


ire quality controlled and competitively 


priced Our sales engineers will work 


SILICON DIOGDES 


closely with you in developing special put 
| 


SILICONES 
pose screws ind bolts to meet your specs 


s' 


Se ») Macha 
(Scr ss) Macht 


Stat 


7. 


SAWS. COMMUTATOR 


t" 


Phallay SCRAPER RINGS 


Internal SCREW ORIVERS PORTABLE 
if 


SCREW MACHINE PRODUCTS. See SILVER and SILVER ALLOYS 
WRITE US ' , Conta 


NATIONAL LOCK COMPANY 


eRe Lt et li) ockford, Iilinois 


SCREWS 





ANOTHER 
FAMOUS 
NAME 


SANDING 
MACHINE & 
COMPANY Ye 


yg LV) hb 


Srush Holders 


Because 


Clarke high-speed production depends 
on the special-built Clarke motor 
and every last component in it must 
be precise and built to last. 


Send for Catalog 56 —shows how 
to order molded or assembled types. 


> 
MAAR UMN 
PHOENIX ELECTRIC MANUFACTURING CO. 


4211) West Lake Street Chicago 24, Illinois 


fractional horsepower 


at its 
finest! 


choice of leading manufacturers 


Don't gamble with the success 
of your product! By careful 
analysis and testing together 


AC/DC Universal 
DC Shunt Wound 
OC Series Wound 


with RAE engineers you can 
assure the right motor for 
your needs 

RAE offers outstanding serv 

ice and quality in a large 
variety of motors in voltages 
up to 250, and up to 4% HP 
(higher for intermittent duty) 
with many gearhead motor 
combinations. Let us show 
you how these advanced mo 
tors, now in such big demand 
can improve our product 
and reduce our costs 

Send for the ''RAE'’ service sheet. It 


will help you supply the dota neces- 
sary for recommendations and prices 


DC Compound Wound 
Gear Reduction Motors 
Governor Controlled Motors 
Motors for Rheostat Control 
Motors for Electronic Control 


Permanent Magnet Motors ond 
Gearmotors 


R UR nd 


2009 Kewaunee Street 
Racine, Wisconsin 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


Manutacturers 


There's no need for you 10 
design cords for power tools, 
applianc es or equipment That's 
our business! We'll engineer the 
wire, type of attachment, and 


complete assembly 


Or, you can ¢ hoose from Royal 
stock molds for caps, connec 
tors and strain reliefs, for mold 
ng in rubber neoprene, vinyl 
or styrene to black or colored 


cords of our own manufacture 


Catalog 5-55 illustrates our 
stock molds. Write for it 


ROYAL ELECTRIC CORPORATION 


PAWTUCKET ° RHODE ISLAND 


CORD ASSEMBLIES + FUSES + WIRING DEVICES 





; 
; 


Now! End Cord and ' 
Cable Failures here 


GRIp 


© Permanently anchor 
exterior conductors 
© Withstand strains up 
to 100 Ibs! 


Low cost, easily installed 

GRIPMASTER Strain Reliefs 

anchor cords and cables at point of 

entry and positively prevent loosening 

of the conductor at the terminals. Solve 

your cord and cable failures PERMANENTLY 
; wherever exterior conductors supply the 
4 power! Underwriters accepted. 


7 
FOR EVERY TYPE OF CONNECTION! 
EVERY ASSEMBLY LINE OPERATION! 


GRIPMASTER ALL-METAL TYPE 


ae=ny Slight pressure 
-_ ( this one-piece 


forms a 


permanently positions 
The strain 
band which is 
firmly locked in a tenacious grip about 


type relief 


smooth metal 


\ 


he 
i 
the cable | 


GRIPMASTER CLICKON TYPE 


Clicks on in 


seconds, locks 


securely in 
position, The Clickon forms an immovable 


ring with uniform 


pressure around the 


cable circumference 


GRIPMASTER INSULATED TYPE 


Especially adapted to assembly line 


operations Forms a neat 


compact ring, 


2, holding the cable in a vise-like grip 
— 


4,41! 


CALL OR WRITE TODAY, FOR NEW 
CATALOG, SAMPLES, QUOTATIONS 


GEORGE WALKER COMPANY 


EXCLUSIVE MANUFACTURERS 
118 AMSTERDAM AVENUE, PASSAIC, NEW JERSEY 


GRIPMASTER WIRE 
BINDING SLEEVES — 


Prevent the fraying of 
cord ends. Specially treat- 
ed rubber tubes available 
in 5 wire sizes to .790 


Handy & Harman, #2 Fulton, New York 
a3 NOY 
Mailory & Co, Ine 7. = 


6, Ind 


Indianapolis 


M.. P.O. Box 990, Hartford 1 


Se! Rex Precious Metals, Inc., Bellevilie 


‘ i A I e 22 n, N. J 


SLEEVE BEARINGS. See 


Bushings 


Bearings and 


SLEEVING, SATURATED. See 17 
and Sleeving, Braided Fabric 


ibing 


SLEEVING and TAPE, ASBESTOS 


Manufacturers ¢ 


Chicago 6 
60, New 


SLIDE ASSEMBLIES 
Radio Frequency Lat 
CALCULATING 
Hoboken, N. J 


SLIDE RULES 
Keuffe! & F 


er Co 
SLIP RINGS. See Rings, Collector 
SLOT INSULATION 


na: Mica; Paper, Ir ating; Tub 
BSieeving, Braided Fabri 


Bee Fabr Insulat 
ng and 


SLOTTERS, MICA. Bee ¢ 
and Slotter 

SOCKET SCREW KEYS and 
WRENCHES 

Alien Manufa 

Hartford 

Bri ‘ 

Miandard Pres 


SOCKETS and ADAPTERS, RADIO. Bee 
Piugs and Heceptacies 


SOCKETS and RECEPTACLES, LAMP 


Arrow-Hart & Hegeman Elect 

Hawthorne, Hartfor or 
Automatic Electr es t 
Var 


Dialight 


Drake 
bard 


Genera 


SOCKETS, FLUORESCENT 
cent Lamp Auxiliaries 


SOCKETS, VACUUM TUBE 


A 


SOCKET SCREWS 
SOLDERING COMPOUNDS 
Paste, Liquids, Salts, ete 


Waterbury 2 


Fluxes 


Cot r Co 


Magnet re D 


SOLDERING EQUIPMENT 
(irons, Machines, ete 


SOLDERLESS CONNECTORS. See Ca 


4 Cable 


SOLDER PRE-FORMS. Bee 
4 nN r 


SOLDER. SELF-FLUX 
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Automatic Switch Co., 393 
Orange N. J 

Cannon Electric Oo., 
Humbolu lan 

Comar hilect 


Lakeside Ave 


Dept. 860, Sam 
Angeles Cauf 
3349 Addistm 


America, Soreng Div 
Nehilier Park, Lil 
35 Hilton Rad., Detrot: 


Apparatus Sales Div 
Y 

°o 1627-P w 

Chicago 12, Iii 
Div., Leach Corp., 5015 Ave 
los Angeles 3, Calif 
Dept EM ) 30 

a 


Main 
123 Webster, Daytor 


2, Wis 
Cleve 


Racine 
13let 


0 W. Washington 


Feasex Wire Corp Logan 


Rela be t P.O. Box 186B, Wes 
Chicag 

Trombetta 
waukee, Mi 


Vest Coast 


enoid Corp 329 N. Mi) 
waukee 2 Wis 
Electrical Mfg 

f l los Angeles 61 
Westinghouse Electric Corp 
ter Bidg. No ; 40 
Pittsburgh 22. Pa 


Cort 233 W 
Calif 

Gateway, Cer 
Liberty Ave 


SPEED INDICATORS 


See Tachometer: 


SPEED REDUCERS and DRIVES 
For Motorized Units, see Motors 


Allis-Chalmers, Milwaukee 1, Wis 
Bowmar Inetrument Corp 2415 
syivania Ave Ft. Wayne, Ind 
Century Electric Co., 1806 Pine, 8t 

8. Mo 
Cone-Drive Gears Div 
7 1 BE. MeNichols Ra 
Eaton Mfg. Co 
Wise 
General Electric Co., Apperatus Sales Diy 
Bchenectady 5. N. Y 
IAttie Giant Product{s, Ine 
Adams, Peoria 3. Til 
Ohio Gear Co., 1358 East 179th 
10. Ohio 
Reeves Pulley Oo 


Pen 
Louls 


Michigan Too! Co 
Detroit 12, Mich 
Dynamatic Div., Kenosha 


1530.50 N 
Clerelanc 


Columbus, Ind 


SPOOLS, WIRE 


Hubbard Spool Co Garrett. Ind 


SPRINGS, COIL and FLAT 


Accurate Spring Mfg. Co., 3817 W. Lame 
( ago 24, Til 
American Soring and Wire Specialty Co 
816 *% Spaulding Ave., Chicage 51, Il 
American Stee! & Wire Div U. 8. Stee 
Corp Rockefeller Bldg Cleveland 18 
Ohio 
Associated Spring Corp Bristol 
Barne Co Wallace Div 
- Corp Bristol, Cenn 
Barnes-Gibson-Raymond, Div 
Spring Corp 40300 
Piymoutt Mich 
Dudek & Bock Spring Mfg. Co 
Grand Ave (Chicago 12, Til 
PD ar iro. Co Div. Associated Spring 
Cor Bristol, Conn 
jarrett Co., Ince., George K 
84. Pa 
Co,., William D.. Div 
ge Corp 1800 Clybourn 
a 
Flectrie Co 
irgh 21, Pa 
t Spectaities Co., Ine 
Little Falls, N. J 


Conn 
Associated 


Astociatec 
Plymouth Rad 


4016 W 


Philladelphts 


Associated 
Ave, Cl 


8348 Frankstown Ave 


244 Rerges 
(Beryllium 


ring & Mfr Co 

(hicago 47 l 

Associated 

ton, Ohio 

Mire. Ce Div 
Corry, Pa 


2646 W. Norte 


Spring Corp 1719 


Associated Spring 


See Steel, Commer 


1 Grades 


STAINLESS STEEL 


STAMPINGS, METAL 
Accurate Spring Mfg. Co., 8817 W 


Late 


” 
Alden P t 0 117 Main, Brockton 

Ma 
Alur Cloods Ma 
» W 


' Spring 


Man 


ifacturing Co 
Wire Specialty Co 
Chicago 51, Ml 
Associated Spring 


Div Associated 
ymouth Rd, Ply 


Waterbury 26 
ng ¢ Minne 
Mont 

1016 W 

Spring 

Erie 


phie 
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FRONT LOADING MULTIPLE 
HEADER BOBBIN WINDER 
Adjustable Length 


Up to 4 heads easily 
handled by operator 
without shifting position 
Each head winds random 
wound Bobbin Coils, So- 
lenoids, Repeater Coils 
or Resistors up to 22” 
long and up to 4” OD 
Each head individually 
motorized and easily 
portable 


Exclusive time-saving 
convenient front loading 

spindle faces operator 
Winding traverse infi- 
nitely adjustable—no 
cam changing 


Note extreme compactness 


Up to 7000 RPM winding speed. Exclusive features: 1) Slow 
start eliminates wire breakage. 2) Extra economy positive 
stopping magnetic brake. 3) Instant automatic brake release 


Other time-saving features: 1) Instant re-setting automat 
counter. 2) Faster gear changing—gear box handily located 
on top of head. 3) One motion by operator re-sets counter and 
starts machine—starting switch located directly opposite 
counter re-set lever. 4) No oiling necessary —all parts auto 
matically lubricated. 5) Tension conveniently mounted below 
spindle 


Increase production, lower costs, lessen down time with 


Mode! 314-AM 
GEO. STEVENS MANUFACTURING CO., INC. 
Pulaski Rd. at Peterson, Chicago 30, Ill. 


The most complete line of coil winding equipment made 


built for the rugged job 


P&S TURNLOK’ 
ano POLARIZED oevices 


P&S TURNLOK® LINI De 
signed for quick Cusy back of icle 
wiring. A simple turn of the cap 
ives positive dependabk con 
nection wont loosen or short 


out from hard usage Ampere 

rating plainly visible on face of 

e ¢ receptac les. Connectors recepta 

LL fn cle ind cap iV tilable in 10 ind 
. 20 Amp., 2 


3, and 4-wire type 
Turniok Devices 


hee P&S POLARIZED DEVICES 


Built sturdier with extra thict 


Tt 
Lg bodice ind extra heavy metal 
; part Oo withstand rough usage 
over long periods of time. Ideal 
for industrial plants and construc 
tion work, A complete line of 10 


ind 20 Amp., 2, 3, and 4-wire 
connector receptac les and ¢ ips 


Polarized Devices 


fre« m P&S Turnlok 


a t iy to Dept. EM-6 


PASS & SEYMOUR, INC. 


71 $t., New York 7, N. Y. 
Syracuse 9, N. Y. ; 299 we Sivd., 7m. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


HOLE PUNCHING 


De aU 


een Va Se 


Faster 
More accurate 
Cuts costs 


PUNCHES 
COLD 


The Wales Fabri 

cator with positive 

Duplicator is the 

modern low cost 

answer to printed 

circuit hole punch 

ing. For sharp defi 

nition, clean walls 

minimum bell 

mouth, the “WALES-WAY” of cold punch 
ing is ideal for short puns from one piece to 
thousands. Change dies in seconds with a 
range up to 3! dia 


20 ton Fabricator capacity permits punching 
templates from stock up to '%4" thick. Drill 
ing machines, jig borers or other template 
making equipment is not necessary The 
WALES Fabricator-Duplicator combination 


is a complete shop in itself 


Printed Circuit with 


one section enlarged 


Send for Bulletin No. 18L 


A WALES-WAY Printed Circuit folder 
available and will be sent without 


obligatior 


COMPANY 
We em ed ke 
345 PAYNE AVE. — North Tonawanda, N.Y. 


eR oe ee ee 





20 TO 200 D.P. 


SEND YOuR 


SPURS ° 
STRAIGHT BEVELS 
CLUSTER GEARS 


B COVEY 


1035 PARMELE ST. 


358 


PRINTS 


HELICALS 


Ae 


LEAD SCREWS e 
@ RACKS @ 


THE Yoecsr™ S es 


FOR QUOTATION 


WORM AND WORM GEARS 
RATCHETS 
INTERNALS @ ODD SHAPES 


— > IN 
Tr, 
~ 7 
Mi (777 


ROCKFORD, ILLINOIS 


HEARS 


Malco Too! ar 
Lake 
Mandex 


1 Manufacturing Co 
Chicago 24, Ill 
Manufacturing Co 
16th, Chicago 8, Ill 
Mohawk Mfg Co 
Threaded 
Ohio D Associated 
Kast F t ylor 
Raymor 
Cort Pa 
Revere Copper & Brass, Inc 
New York N. ¥ 
Bhakeproof Ip of Illinols Too 
Charles Rd, Figin, I 
Syl Products In 


4021 W 
2610 W 


Ine 


Middletown Conr 
Spring Corr 
Ohto 

Div. Assortated Spring 


1712 


Corr 
230 Park Ave 


Works, @t 
lvania Electri 
New York 19, N. ¥ 
United-Carr Fastener Corp 
Ma 
Wenco Mfg 
cag I 
nzlier Manufact 
Ww Arcade Place 


1740 Broad 
wa 
Cambridge 42 
Co., 1136 Weat 


Hubbard, Chi 


“ ring and Tool Ce 1712 
Chicago 12, I 


STAMPINGS, NON-METALLIC 
Diamond Fibre Div. of The 
Co., Newark 18. Del 
Manufacturing Co., Ine 
Chicago &. I 
Kichardson Co 9 


‘ ner 

Budd 
Mandex 
6tr 


2610 W 


Lake, Melrose Park 
Brothers Fibre 


Belding, Mich 


Works. Ine 


FLUORESCENT. See 
amp Auxiliaries 


STARTERS 
‘ I 


mtrollers. M 


STARTERS, MOTOR, Bee ( 
3 re Button Btations 


STATOR ASSEMBLIES 


La i ( Hox 


STEATITE. Bee Cera 


STEEL Commercial Forms and Grades 


Elec 


tri 


© Newpor ol Corr Newpor Ky 
\Dhs 


Allegheny 
Oltver 


Ludlum Steel Corp Henry W 
Bidg Pittsburgh 22, Pa NS 
Steel & Wire Div., U. 8. Btee 
Rockefeller Bldg Cleveland 18 
Wa Div 
Cont 


A seoclate 
&.CcO 


ace 
Bristol 
Conr 8-CO) (Spring 


Bra Waterbury 20 


& 


pper Co 


s Gene 


ort Sar 


Franc tece 
Co. of 


Div { 8 
Callf 
America 
Pittaburgh 18 


Blee 


ble Stee 
f Commerce Bidg 
ABCNE 
Driver Cc William BR 
Ave Newark N J 
Vire 
ationa Tube D 1 s 
Pitteburgt 
Preciator 
Ave 


Chamber 
Pa 


150 
Btainless 


Riverside 
Btee 
Stee! Corr 
Pa 

Products, Inc 
Reading, Pa (NB) 

Brass, Inc 230 

fork 17 N Y (T 

I Joseph T.. Chicago 8 
ARCDENST 


Rte Cor 


501 Cres 


Park 


Sharor Pa ARCD 


Carnegie, Pa. (AD 


Norristowr Pa 


tT « 


William 
8-ACDN 
rt 5-8 


Pa. (NS 


STEEL 
Sheets 


ELECTRICAL 
and Strips 


(Sitleen) 


r tee! Cor Newport, F 
Bteel Cor Henr 
Pittsburg? Pa 
Sharor 
oo“ Ww 


liam Per 


STRAIN RELIEFS 
Str Re ‘ 


STRIPPERS WIRE 


re Mact 
NY 


Hubb 
7 Kasthar 
On! 


STRIPS. BLOCKS and BOARDS 
TERMINAL 


{ ' or rria 


Pa 
Prod 17 } Main. Brock 
Mass 
an Lava Corr Tenr 


oor 


Chattanooga ° 
ar Electrica Products Cort 


Hi ' N J 


DECEMBER 1956 ELECTRICAI 


Burndy Div Norwalk 
Cann 

Cambridge Thermionic Corp 
Ave., Cambridge 38, Mass 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Cort 00 Kingsland Rd, Clifton, N. J 

Hart Manufacturing Co, 211 Bartholomew 
A Hartford Cone 

Jones Div Howard B., Cinch Mfg 
Chicago 24, Il 

Mandex Manufacturing 
14th, Chicage #, Il) 

Marathon Electric Mfg. Corp 
Randolph, Wausau, Wis 

Mycalex Corp. of America 
Clifton, N. J 

Stromberg -Carlsor 
Dynamics Cort 
Rochester 3. N. Y¥ 

Thomas & Betts Co r 8 
Elizabeth 1. N. J 

. 8. Gasket Co 


Corp Omat 


458 Concord 


Corp 


Co., Inc., 2610 W 


Cherry & 
Ciiften Bivd 


Di of Genera 
Carlson Ra 


Butler 


“oe 


Camden 1 N 


SWITCHES, AUTOMATIC and MANUAL 

Floa I Lave (A) 

Limit (Sr Actior B 
Magnet Cc 
Mercury D 
Pressure E 
Therma F 

rime 

Tranefer 

Vacuum 


Pust 
Mvtor 


Button 
Relays 


Love Columbus 16 
or B 
Adame & 
AEMCO 
GR 
Aller 


Ind 
Minn 


v Elkhart 

I 6 e, Mankat« 

Bradley Ce 216 8 Second, Mil 
waukee 4, W ACEFIPR) 

Allied Control Co., Ir East End 
New York 21, N. ¥. (CDGHR) 

Allis-Chalmers, Milwaukee Wis KS 

Arrow-Hart & Hegeman Electric Co 16 
Hawthorne, Hartford 6, Conn 
ACDHKMPRT) 

Automatic Electric Sales 
Van Buren, Chicago 7 
BCDGHLNREST VW 

Automatic Switch Co 303 
Orange, N. J CHR 

Bristol Ce Waterbury 20 
GIPRS 

Centraiab, Dis f Globe 
B. Keefe Ave, M 

Cherry Electrica 
Deerfield Rad 
BWX 

Circle F Mfg iw 
York. N.Y 

Cisse ‘ ‘ w M 
First P Loulrville 
G 

Clare & ¢ 
Chicago 4 

Clark Contro 
and 10, OF 

Comar Electr Ww 
hicage 


iontro cy erica 


Ave 


Corp 1033 W 


Lakeside Are 


Conn ADEF 
962K 
(NB 

165 
m 


Ine 
Wis 

Cort 
Park 


Unior 
waukee 
Products 
Highland 
44ur New 


a31 8 
Ky 
Pratt Blvd 
hind, Cleve 


Addison 


Div 
Park, 1 


Soreng 
Sore Schiller 
ABELPS 
Cramer Cor Box & Center 
rook. Conr ; 
te- Hi ! use 1 N Y 
DPSYV 
Curtias-Wrie arlsts nN. J 
Durak I C D) 


20th, Moline 


(PF 
Ti 


Fagle 
Instrument Div 

N. J. (FO) 
Bruno, Calif 


Mfg ‘ 
(Rm) 
th a8 


McKee 
‘ t ‘ llywood 
Fast 
General i ry Ea 
Dept { r r S 
General Flectr rat 
Schenectady N AT 
MNOPR&STI 
Gener Ther 
Rartiett. N 
Orayhi Ir 
Grange, I 
Guardia 
Chicag 
Hart Ma 
A 


Hayd 


Bales DI 


DEFGHIR 


“ 


Hetnemar 


Het 


MANUFACTURING 





STRENGTH WOUND INTO IT SPECIAL 
ee a 7 poly ee TRANSFORMERS 


alternate layers of wire wound around it produces a cable more FOR YOUR 
flexible than ; 


a oe wire of the same diameter and ts capablk 


of carrying a much higher torque. Flexible shafts are composed 
of this type cable plus a flexible casing which provides protectior 


from dirt, grime, or grease 


There are two types of flexible cables used in flexible shaft APPLICA TIONS 


assemblies. One is the power drive flexible cable in which the 
wires are wound in alternate direction, The outer layer of wire 
determines the direction rotation and is made to tighten when u 
use to add strength and form a practically unbreakable unit 
Ihe main advantage of the power drive flexible cable is its 
simplicity of alignment, as it is capable of transmitting power 
over, under, and around any obstacle between the drive and the 
driven elements 


O2Z186 21 


Power drive cable with wires partly Section of remote control cable show 
unwound to show construction of the ing superimposed layers of wire wound 
cable in opposite direction 


The other type of flexible cable is the remote control flexible 
ible which due to being constructed of smaller gauged wires 
than the power drive cable, and wound by a special process 


provides for both rotation and reciprocation such as the opening 


and closing of a valve 


Both of these flexible shafts may function in a continuous or For electronic applica- 
intermittent operation with a minimum amount of vibration ° h . i h 

They not only offer long lasting strength but also economies in tions, aving hig per 
ost, Gime and spact formance requirements, 
send your inquiry and 
specifications to Acme 
Fk. W. Stewart Corporation Electric. We offer engi 


4311-13 Ravenswood Avenue, Chicago 13, Ilinov 


Send for further details on how flexible shafting may be 
isily and economically incorporated into your design 


neering assistance in 
design, and complete 
manufacturing facilities 
to produce quality con 
trolled transformers in 
production quantities. 
More than 37 years of 
experience during which 
we have designed more 
than 19,000 transformer 


types. 


~~ 


Miniature 
Gasket Thermocouples 


Fast, Accurate Measurement of Skin Temperatures 


INSULATION 


o_O 
ULLAL 


A 


aaa ie HOT GAS OR LIQUIO -—.- 


Because of their sensitive performance and easy installation, 


T-E's line of miniature gasket thermocouples —first used beneath 


a EERE TE RURRRRRARLERERERERREULLESTEY 


engine spark plugs—has been expanded to meet a wide, new 
field of applications. They are now providing rapid, depend 
able skin temperature measurement for chemical, food process 


ing, metal working, atomic energy and many other industries 


Three available temperature ranges cover —~300 F.to 1200 F 
Calibrations combine C-C with copper gasket and I|-C with 
copper or Stainless Steel gasket. Inner diameters run from 


5/32'' to 1-1/16" including 10, 14 and 18 mm sizes. Fiberglass 


insulated leads come plain or with Stainless Stee! overbraid ACME ELECTRIC CORPORATION 
Write for Bulletin 1-N. 3512 WATER ST. CUBA, N.Y 


ETT ERR RRR RRR E EOE 


West Coast: 1375 W. Jefferson Bivd., Los Angeles, Calif 


Thermo Electric la. ee in conte Acme Electric _ 50 Northline Rd., —_ Ont 


SADDLE BROOK, NEW JERSEY 
In Canada —~ THERMO ELECTRIC (Canada) Lid., Brampton, Ont 


SSS 504555555553) 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





New T&B PT66-M Sta-Kon’ wire joints 
with SLe Through” 

insulating caps— 

the fastest, neatest, 


most permanent way to do the job! 
Easy as 1-2-3 , 


I Twist wires and insert into 


small compact size 
* brightly colored trans- 
heavy gauge bronze body cant vi- 


brate loose per- 
2 Apply staking pressure, then 


mits visual inspection 
off excess wire 


parent cap 


trim 
of joint 

« 

crew on 


transparent plastic . 


wide range solid or 


insulating cap the job is 


stranded combinations 
up to 3-412 AWG 
Max 


done 


you ve 


and you can SEE how 


dene it 


Heres the tool to use... 
TAB's new Sta-Kon plus Pliers 

ombine stondard = elec 
side cutters’ with a new 
wide-range installing die in 


handle for PT66-M and other A, B, and 
C series Sta-Kon 


connectors 


THE THOMAS & BETTS CO. — 


& 


INCORPORATED 
28 Butler Street * Elizabeth 1, New Jersey 
Thomas & Betts Lid., Montreal, P. Q., Canada 


TEMP-R-TAPE 


pressure sensitive TEFLON tape 
for Class H insulation, low friction facine 


leflon with a 
provides 1bsoo 


lemp-R- Laps 


backing 


HCcone polymer adhe 1 VE 
dielectric trength, low 

1 temperature range of LOO'R to 400 1 
OO C) friction surface 


vpm 
power factor 
( > «., & 
As an easy-to apply 
lemp-R-LTape ts 

tronic unit aircraft and 
i $9 32 


low 


and a slippery 


dielectric or low 


friction facing 
d into electrical and el 


being dk eric I iC 


eneral industrial applications 


O14 ch 
FREE SAMPLE anil folie write j 


OOO of 


THE CONNECTICUT HARD RUBBER CO. 
407 East Street, New Haven 9, Conn 


360 


International Ke 
neton Chicago 12, Li (G 

Kellogg Swithboard and Supply Co 72 
W. Monroe, Chicago #, Il (8) (Cross 
bar 

Knox Porcela ( K 
v 

aach Helay Laach Cort 915 Ava 
om Biv Angeles 3. Calif 

Laiand, I Hi 3 Webster 


» OF 

McO Manufacturing Inc 909 N 
Lafayet Valparai 1. (KPR) 

Mallory Ir . K., Indianapolis 
4. NPS 

Master pI Mfg. ¢ Racine Ww 

Mechanica stries Production Ce , 
As} Akr Ohio 

Mercoid 4701 Belw 
ago 4 ABCDEF 

Micro Switet bi of 
Honeyw t 
BOFLS 

Miller-Harr netrume 135 
Jack \ 


gister Co., 2620 W. Wash 


Cnoxville 1, Tenr 


Daytor 


ont Ave cy 


Minneapol!s 
Freeport I 


13 let 


atlona A 
& Ont 


Clevels 


8. Market, Galtor 


Howard, Skokte 


Solvay Station, 8 


188 N. Kostner Ave 
P 
x Wire Corp Logans 


P.O. Box 1868, Weeat 
Diy Robertshaw 
Youngwood Pa 


Metals & Cor 
t, Attlebor Ma 


Richards, Milwa 
\BCEFLOVR 

Mt. Marys, Pa. (P 

f Genera 


lson Rad Roc! 
& N. Halsted, Chicago 


Machine 

f ! 

Prod Ine 
V 

Market 


Works LIA 


he W I 
efor 
a ane 
(CONOR 
Cort Gateway 
" LAibert A 
ARCDEFOMLOPS 
W. Waltor a 


SYNCHROS Servomechanitame 


TACHOMETERS 


j ‘ rbur 20. Conn 
Apparatus Bales Li 
Y 


1008 Park Ave 


reliance & Fngineering Co 1054 
Ivanh td eveland 10, Ohlo 

Veeder Hartford 2, Conn 

Wael ‘ 3 8. St. Clair, Daytor 
Ohlo 

Weston Electrical Instrument Corp 
f Daystrorn I 614 
Ave., Newark 5, N. J 


A sub 
Frelinghuysen 


TAGS, TERMINAL 


Lh) & Tag Co Dept 4.64 


Randolph Ave., Wood 


TANTALUM 


Fansteel M 


Corp N. Chicag 


R Indianapolis 6 


TAPE. ADHESIVE and COIL 
FASTENING 


Ingerso!l, La 
W. Glendale Ave 


rp 865 

o 6, Ti 
tch Brand 
irago 19 


Div 


TAPE, FRICTION and SPLICE 


Manufa rer Cort 
ly Chicago 6, I 
D Minnesota Mining 
4 Areyle Terrace 


New York 16 
Brand Div 
19. 1 

309 W 


Electrica 
Ave Bt 


en 3, Cont 
er Center 


TAPE, INSULATING. See 
sulating Sleeving and Tape 
Tape, Friction and Splice 
Sheeting, Synthetic Resin 


Fabrics, In 
Asbestss; 
Tape and 


TAPE, MAGNETIC RECORDING 
See Magnetic HKecerder Components 


TAPE, MICA. See Mica 


TAPE and 
RESIN 


Continental-Diamond Fibre Div. of The 
Budd Co., In Newark 13, Del. 

Dizon Corp. Bristol ¢ Kn. I 

u Pont de Nemours & Co Ine gE. I 

astice Dept Wilmington 98, Del 

General Electri ‘ Chemical Develop 
nent Dept Pittafic Mase 

Insulation Manufse s Corp., 465 W 
Washington Bivd., Chicago 6, DL 
ngton Div., Minnesota Mining & Man 
ufacturing Co ' Arayle Terrace 
Irvington 1]. N. J 

Kendall Co., Polyken Sales Div 
ackson Bivd., Chicago 6, Ill 

Minnesota Mining & Mfg. Co., Electrical 
Products Div 900 Fauquier Ave Bt 
Paul 6, Minn 

fiver Corp 20 
bridge, N. J 

ew Jersey Wood Finishing ¢ Electrical 
I tion Dept Woodbridge, N. J 

iLaybestos-Manhattan Ir Pred 
ucts Div.. Manheim, Pa 

Kesin Industries. Ine A Sub 
Borden Co., Santa Barbara. Calif 

Seamless Rubber Co New Have 8. Conn 

Shamban Engineering Cc 11617 ia 
ferson Bivd., Culver City, Calif 

Gasket Ce Camden 1, N. J 


SHEETING SYNTHETIC 


we W 


Randolph Ave W ood 


Plastic 


ot The 


TAPES, MEASURING 


euffel & Eeser Co., Hoboken 


TELEPHONES 


Crouse-Hinds Ce Byracuse 1, N. ¥ 

Kellogg Switchboard and Bupply Co ™ 
W. Monroe, Chicago 3, Ill 

National Pneumatl Co Ine Holts 
Cabot Div., 125 Amory, Boston 19, Mass 

Stromberg-Carleon A Div of Genera) 
Dynamics Corr 17 Carleon Hd., Roch 
ester 3. N. ¥ 

V ry Engineering Corp., 
Rd., Union, N. J 


109 Springfield 


TEMPERATURE CONTROLS. See Con 
trols, Pressure and Temperature; I ye 
Switches; Thermometers; Thermostats 

TERMINAL BLOCKS. See Strips 

TERMINALS. Bee Lugs and Terminals 


TESTING CHAMBERS. See 
Teat 


Chambers 


TESTING 


nents 


INSTRUMENTS. See Inetru 
Also Tools, Portable 


THERMAL SWITCHES. Bee Switches 


THERMISTORS 


General Electric Co Metallurgical 
ucts Dept., 11131 EB & 
Detroit 82, Mich 

Thermistor Corp. of America, Gulton Io 
lustries, Ine 212 Durfiam Ave, Me 
tuchen, N. J 

Victory Engineering Corp 
Rd., Union, N. J 


Prod 
Mile Ave 


109 Springfelé 


THERMOCOUPLES 


Assembly 
Onto 
Baker & Co 

N. J 
Bristol Co., Waterbury 20, Conr 
General Electric Co.. Apparatus Sales Div 

Schenectady 5, N. Y 
Rockbestos Products Corp New Haven 4 

Conn 
Trermo Electric Co.. Rochelle 

Office, Saddle Brook, N. J 
Westinghouse Elec 

ter Bidg No 

Pittsburgh 30, Pa 
Veston Electrical Instrument Corp 

f Daystrom Ir 614 

Ave, Newark 5. N. J 
Wheelco Instruments ID 

Co 1408 Hock 


Products, Inc Chesterland 14 


Inc 118 Astor, Newark 6 


Park Pos 


jateway Con 
Liberty Are 


A sub. 
Frelinghuyses 


Barber-Colmas 
Rockford, Il 


THERMOMETERS 


Assembly Products, Inc 
Ono 


Bristol Co 


Chesteriand 14 


Waterbury 20, Conn 

Kul sor Inc Thomas A Instrument Div 
Dept. 538. Weat Orange N. J 

Weston Electrical Instrument Corp A sub 

f Daystrom, Ine 614 Frelinghuysen 

Ave Newark 5. N. J 

eclco Instrument I 


Co., 1403 Rock 


Vr Barber-Colmas 


Rockford, I 


THERMOPLASTIC WIRE 


Cable, Insulated 


Bee Wire ané 


THERMOSTATIC BIMETALS 


Baker & Co In l Astor 
N. J 

Brainin Co ; 418 Washington, Mt 
Vernon, N 

Bristol Co 158 Brist Rd 
0, Conn 

Chace Co w M 1608 Beard Ave 
Detroit 9, Mich 

General Plate iv Metals and Controls 
Cor 1912 Forest Attieboro, Mass 

Wilson Co A.. Route 22, Union, N 


Newark 5 


Waterbury 


J 


THERMOSTATS 


Acro Manufactur 
Obte 
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a 


hon Caton. 


A GREAT NAME CONTI 


This relay... | 
belongs in | 
your military 
equipment specs 


Edison time vane relay 

Over a half million of these 
iutomat pilot Run plattorm 
t cathodes im high voltage electron tubs 

The superior reliability of Edison relay , 
taciliues of the world-famous Edison Research Lal 
ind a 100° quality control s 
types have been developed to meet cial deviat 
ments. Standard model 


y range—?2 sec. to 5 min 
ambient—60" to 85° € 
life—500,000 min 
»perations (rated load 
vibration—1/16" amplitude 
ot 55 cps, 50 g shock 


tolerance—15% on INSTRUMENT DIVISION 


operating time >54 LAKESIDE AVENI 


WEST ORANGE, NEW JERSEY 


Write for complete details 


hI  fldtsze my REX RHEOSTAT 


ee ee 


or AN FASTEST 


G@asico) “*™.. 


Complete Details 


WASSCO ELECTRIC PRODUCTS CORP. 


126 West Cass Street, Joliet, Iilinois 


BEADER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


ysterm. More than 400 different 


1 require 


are made to these specilications 


Thomas A.Edison 


Just What 
the doctor 


WESTON CORMAG’® 


PANEL INSTRUMENTS 


Model 1301 & 1331 core-magnet panel instruments give 
you more, much more, than the unmatched performance 
you have always experienced from Weston meters. The 
mechanism construction is extremely simple, with fewer 
parts. It is self-shielding which means these tnstru- 
ments can be mounted interchangeably on magnetic or 
non-magnetic panels without adjustment; and mounted 
in close proximity without intereffect. Best of all, these 
outstanding advantages bring no price premium... in 
fact, they are yours for /ess than you pay for conventional 
instruments. For complete information on Cormag panel 
instruments, or On other Weston instruments for panel, 
laboratory, production test, or servicing needs, consult 
your nearest Weston representative, or write, Weston 
Electrical Instrument Corporation, 614 


Avenue, Newark 12, New Jersey 


WESTON }-> 


Instruments 


Frelinghuysen 





1203 Rock 


20, Conr Nothel Winding 
Carlstadt, N. J arle Ave 
is4 E ) Radio Corp 


...HAS MADE 


UDEK & BOCK 


TRANSFORMERS, FLUORESCENT 
BALLAST Lamp 


TRANSFORMERS, INSTRUMENT 
CURRENT 


WIRE FORMS ie a, Nc Met, 


SPRINGS ? Sole is Se ges 8 alin 
METAL STAMPINGS Dy ; Pe Bt in, win 


bourn Ave 
In Industry, in homes, farms and ! ; ' : Die of 
shops, you'll find daily, living proof Inter lelet and pTelegraph 

rhe ole ‘ 1 ‘ ‘ iftor z 
that D-&-B's KNOW-HOW pays he , ; vane Gites tis 

out in EXTRA performance. Rely ‘ : ‘ 
6u Chicage 
on expert engineers for parts that ; 

\ sale 

meet vour exact needs and save ; 10] leew Ave. 
you MONEY! Get Wire Forms, 


TIMERS, MOTOR Corp.. A sub 
Springs and Stampings that are , | 


EMCO I : ’ r I 614 Vrelinghuyseo 
easily assembled that ! ‘ 


withstand stress and ¥ TRANSFORMERS, POWER CIRCUIT 
perform under the most 1 ' rie ( Cuba. N. Y 


kee wi 
trying conditions! formet Corp., Ad 


pEEDY DELIVERY ©... eee ont Rath a all 


Main, Winsted 
WRITE — WIRE — or PHONE 


‘ bourn Ave 
for Estimates and Delivery Dates 


ratus Sales Div 


DUDEK & BOCK | " | ee 


ries, 111 Albe 


SPRING ace co. ‘ q : i cI tube Div., Har 
DICKENS 2-1020 UE me mec et ' i 16th, Chicago 


Sub. of Oxford 
Armitage, Chi 


Works 11A 
I 
156 Varick, New 


6454 Plymouth 


Gateway Cen 
Liberty Ave 


TRANSFORMERS. VARIABLE 
VOLTAGE 


TIMERS. SPRING ACTUATED Acme tric Corp., Cuba, N. ¥ 


ers ila oe eee Ty ! Nateh Co., OF ae ee fee 


bourr Ave 


and work of cable wrapping sssalicncionaaal tert Day, Wletric Co. Mulmaute 1. 


a. Tube Div Har 


TOOLS. PORTABLE 3 Midd Bristol 
a0 le ato 


i 
vii 


TRANSISTORS and CRYSTAL DIODES 


simple and easy to use; up to ; I ‘ Line : a Teas 
f ephone an 
2 cables con be wrapped ingsland Rd., Clifton, N. J 
: . ; ‘ Electronics Div 
inexpensive; One size answers . ‘ j y vane nee | 


all your need 
Div of 
holds wires together tightly but , é fe Ce ternats mal Air 
sia A geles all 
allows flexibility for forming TRACING CLOTH, FILM and PAPER t r f Tube Div., Har 


R 
cable porated, 6000 Lem 
1 
. xas 
provides excellent insulation ’ tr Cory Melrose 76 


r rotectior ‘ r r re 
and prote an ve enti ‘ Corp., Gateway Cer 
cable tenath t 10 Liberty Ave 


TRANSFER SWITCHES 
easily unwound to allow wires 


to be added, taken out, or re TRANSFORMER HOUSINGS 


located Ss M 


TUBE PARTS Electronic) See Elec 


TUBES, CATHODE RAY 


‘ 
Mi 


TRANSFORMERS, ELECTRONK( 
New SPIRAP is a modern idea that eliminates 
wat hours of tedious work It os rk al for both proto 
type and production construction Standard ma 
Tar terial is white polyethylene. Immediate delivery 
through your local distributor. Write us for free ‘ 
sample and complete information ree TUBES, ELECTRON (industrial 


Broadway 


COMPUTER CONTROL COMPANY, inc. | “sii isiilit'aitie! ofG Se ng 


Ban Bruno, ( 


92 Broad Street — Wellesley 57, Massachusetts 70 Bradley Ave trons. I ax Ave, Mower’ 


DECEMBER 1956 ELECTRICAL MANUFACTURING 





ACTUAL SIZE 


RELAY that flies with 
NIKE 


15 G UP TO 2000 CPS 


DIMENSIONS 
15 32° dia. un 1-3 4 long 
WEIGHT 
? 602 
OPERATING POWER 
500 MW Max This 
relay is available for 
power requirements as 
low as 100 MW but 
with slightly less vi 
bration resistance 


VIBRATION 
RESISTANCE 


15G up to 2000 CPS 


SIGNALS 


LONG BRANCH, N. J. 


Vad whey 


Identify Wires Permanently 


Easy to apply, replaces obsolete string 
and paper identification methods 


* Aluminum steel, brass or 
zinc 


* Big variety, all styles 
and sizes 


* For aircraft, radio, tele 
phone, motor and gen 
erator manutacture, etc 


Free Samples and Literature 
Upon Request 


NATIONAL BAND & TAG CO., Dept 6-64, Newport, Ky. 


RAJAH SPRING SNAP 
SOLDERLESS TERMINALS 


Merely push the terminal on the base 
stud, and it snaps into place making 
a positive electrical connection. To 
remove just pull it off; no screws to 
bother with, no springs to bruise fin- 
gers 


Write for descriptive folder 


THE RAJAH COMPANY 


35 VERONA AVE., NEWARK, WN. J 


READER INQUIRY SERVIC 


geography 
is no 


barrier to 


“LSA 


Zinc and 
Aluminum 
die casting 


creative 


engineering 


(ice 


Manufacturers of power tools, electrical appli- 
ances for homes, business and industry across 
the nation take their die casting problems to 
Advance. They know that Advance will give 
them that extra measure of creative engineer- 
ing and production skill so important in today’s 
competitive markets. These Advance “extras” 
can be yours, too 


Write or phone Advance today if you need 


® to design new products 
® to redesign existing products 
® to improve your market position 


These symbols ore your 


ossurance of highest quality 
zine ond aluminum alloys Ry 
vader ASTM standards 


Advance Too! and Die Casting Company 
35 years of service to industry 


3760 North Holton St ° Milwaukee 12, Wisconsin 





BASIC REASONS WHY 
DERINGER CONTACTS 
ARE YOUR BEST BUY 


ADVANTAGEOUSLY PRICED 


Write for our new catalog listing 300 standard contacts and rivets 


DERINGER 


METALLURGICAL CORPORATION 


8121 MONTICELLO AVE ” SKOKIE, ILLINOIS 
PHONES: CHICAGO—KEystone 9-8502 SKOKIE—ORchard 5-1030 


NEW 


G-E CATALOG IS 
QUICK REFERENCE 
FOR 
MEASURING 
EQUIPMENT 


Now available, this complete and concise 40 page 
catalog gives condensed buying information on more 
than 75 of General Electric’s instruments for labor 
Products included 
electrical testing devices to the 


Brief descriptions 


tory ind production — testing 
range from simple 
mass spectrometer leak detector 
applications, specifications and prices for each product 
enable you to make your selection quickly and easily 
bulletin GEC-1016 Section 585-54, 


General Electric Company, », New York 


GENERAL @@ ELECTRIC 


from 
Schenectady 


Request 


al Telephone and Radio Co Div. of 
ternationa Telephone ur Telegrap! 
orp., 100 Kingsland Rd. ¢ on, N. d 
General Electr to Tube Dept Schenerc 
tady 5. N. ¥ 
sghes Products, Electron Tube, Div. of 
Hughes Aircraft ( International Alr 
port Bta las Angeles 4 Calif 
Radio Corp. of America, Tube Div Har 
rison, N. J 
Westinghouse Electric Corp 
ter Bidg N 3 4 


Gateway Cen 
Liberty Ave 
Tg sf Va 


TUBES 


METALLIZED 


jiaes Technica 


GLASS 


TUBES, PHOTOELECTRIC. See Photo 


ele Ce al Tubes 


TUBES, THERMOCOUPLE 


Bristol Co.. Waterbury 


TUBING, ALU 


ee 


MINUM 


TUBING, BRASS 


BRONZE and CoP 
PER +e Itra Bb Z 


and Copper 


TUBING. FIBRE See Fibre 
LAMINATED METAL Re 


a Meta I’re sand Base 


TUBING, MICA. Bee Mice 


TUBING 


TUBING, NICKEL and NICKEL ALLOY 


’ Alloy 


TUBING, PAPER 


Barberto 
Div. of The 
13, Del 


12 Lafa 


2035 Ww 


TUBING, SILVER. See Silver and Silver 
Alloys 


TUBING and SLEEVING BRAIDED 
FABRIC. (Textile or Glass-Fibre treated 
with lacquer, varnish or synthetic resin.) 


TUBING and SLEEVING 
PLASTIC 


EXTRUDED 


im, Willimantic 


Chemical Div 
Ma 
Cory 5 WwW 
sco 6, Til 
Mining & Mar 
rerrace, Irving 


Wood 


a Co Electri 
bridge, N. 2 
Commercial 
Mass 
A Sub. of The 
tarbara, Calif 
Monticello ve 


v. J 
Rome 


TUBING STEEL 
TUNGSTEN 
Me 


UNDERCUTTERS MICA 


VACUUM 


TUBES. Ree Tubes 
Electron. 


Cathode 


VALVES, MANUAL and MECHANICAL 
( 133 E. Golder 
Mict 
VALVES. MOTORIZED or SOLENOID 
OPERATED 


sw 3 akeside Ave 


Sarber-Col ¢ 1203 Hora 
Movkfourd 
Bristol Ce t ury Conn 
‘ r ‘ if Soreng Div 
Rereng ve sehiller Park, Ill 
General Electric Apparatus Bales 
Di Schenectad N. ¥ 
Mercoid Corp Belmont Ave., Chi 
ago 41, Il 
Ross Operating Valve Co., 133 E. Golde 
Gate Ave., Detroit 3, Mich 
Valvair Cory 454 Morgan, Akron 11, Ohic 
Westinghouse Electr Corp., Gateway Cen 
No. 8, 401 Liberty Ave 
0, Pa 


OPERATED 
Proner Airport 


VALVES, SERVO 


Moog Valve ¢ Ine 
East Aurora, N. Y 


VARNISHED Fabrice 


Insulating 


FABRICS See 


VARNISHES 
RESINS 


Acme Wire Ce 
Haven 1 Conn 
A Dtv of 
bor Corp 42 
York 17, N. Y 

George ( 

N. J 
William, Willimantic 


COMPOUNDS and 
INSULATING 


55 Dixwell Ave New 


Unien Car 
10 «6=Lezingtes 


Drawer 115 


Conn 
2790 «=6Ferry 


Celanes of America 
New ) J 
Ciba 627 Greenwich, New York 


Midland Mich 


Dow ing Corp 
Nemours & Co ine), B. 1 
Dept., Wilmington 98, Del 
stice Div Hooker Electre 
2 Walck Koa North 
Y 
La A 
Ohio 
facturers Corp 
ton Bivd., Chicago 6, Il 
D nnesota Mining & Man 
ifacturing ¢ 0 Argyle Terrace, Irving 
on ll, N. J 
Mica Insulator Co., Schenectady 1. N. Y 
Minnesota Mining & Mfg. Co Eletrica 
Products Div 900 Fauquier Ave Bt 
Paul 6, Minn 
Oronite Chemi 200) «=Bush Sat 
Francisco 4 
Resin Industries ny A Sub. of The 
Borden Co Santa Barbara, Calif 
Rehenertady Varnish Co., Inc Schenectady 
 - 
Bherwin-Williar Co Genera 
Lb Cleveland 1 Oni 
Union Carbide & Carbon Corp 
Div 420 Lextington Ave 
i, me © 
Westinghouse Flectrie Corp., Gateway Con 
er Bidg No 401 Liberty Ave 
Pittsburgh 30, Pa 
Zophar M Im 130 26th 
a 


Industria 


Silicones 
New York 


Brooklyt 


VARNISHES, FINISHING, See Lecquers 
Ename Paints and Varnishes, Finish 
ing 

VARNISHES, INSULATING. See Var 
nishe Compounds and Resins 


V-BELTS. See Drives, Belt 


VIBRATION TEST MACHINES 


General Electr Co., Apparatus Bales Div 
Schenectad N Y 
Westinghouse Electric Corp 
ter Bidg N q 40) 

Pittsburgh 36, Pa 


Gateway Cen 
Liberty Ave 


VIBRATORS 


A erovox rr New Redford, Mass 

American Television & Radio Co., & 
Paul 1 Minr 

Bristol Ce Waterbury 20, Cenn 

Mallory & Co In P. B Indianapolis 
6, Ind 


WAXES and COMPOUNDS 


Bakelite C« A Div. of Union Carbide 
& Carbon Cort 490 Letington Ave 
New York 1! N Y 

Biwax Corp... 3443 Toward, Skokie, TIL 

lhoww Corntir rt Midland. Mich 

Laminated and In- 
sulating ci Dept., Coshocton, Ohie 

Mica I lat Schenectady 1, N. £ 

Minnesot t & Mfe. Co Electrical 
Products i 900 Fauquier Ave Bt 
Pa 

Zophar 


General 


112-130 26th, Brooklys 


WEDGES and PEGS, ARMATURE 


nm Manufacturers Corp 4656 OW 
ington Chieago 6. Til 

se Insulator Co. Behenectady 1, N. Y 

onal Vulcanized Fibre Co., Wilming 

m 09, Del 


WELDING EQUIPMENT 


General Flectric Co Apparatus Sales 
Div., Schenectady 5. N. Y¥ Arc) 
Revere Copper & Brass Ine 730 Part 
Ate New York 17, N 
Unitek Corp 58 He ri Pas 
\ 8 Callf 
use Flectric Corp... Gateway Con 
! 401 Liberty Ave 
t 


WELD NUTS. See Fasteners 


WHEELS. BLOWER 


Master Appliance Mfg. Ca, Racine 2, Wis 
Torrington Manufacturing Co Torrington 


Conn 
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"=" NEW METER-RELAYS 
FROM 0-5 MICROAMPERES - UP 


Ruggedized-Sealed, Black Bakelite, or Clear Plastic Cases 
D' Arsonval indicating meters with built-in lockine contacts 
for sensitive and accurate control or alarm 


TRIP POINT ADJUSTABLE to any point of 


scale arc. Sensitive to changes as little 


os 1% One contact carried on moving 
pointer. The other on an adjustable 
pointer. When two pointers meet, con 
tacts close and lock. Holding coil is 
wound directly over moving coil, lock 
ng action is electro magnetic Reset can 
nual or automatic. Spring action in 


mtacts ki them wt forcefull a 
5 ks em apar rcefully Mode! 253-( 


High Limit, 


Ranges from 0-5 microamperes or 0-5 
millivolts up full scale Temperature 
ranges from 0-300 F. (10 ohms external) 
have bimetal cold junction compensatior 
Standard Contact Rating 5 to 25 mil 
mperes DC. Can be built up to 
millamperes D¢ 
Ruggedized-Sealed metal 
242, 3” and 4'/2 round 
mounted, gasket-sealed 
Black Bakelite case, 42 rectangular 
Clear Plastic cases are 2'2 ,3% , and 
4' rectangular. Maximum visibility and 
st 

iting pyrometers are also available in ruggedized 
sealed, black bakelite o ” plastic cases. New 40-page catalog lists 
prices and specifications for meter-relays, meters, pyrometers ar d auto 
matic controls using meter-relays. Write for Catalog 4-A, Assembly 
Products Inc., Chesterland 14, Ohio. HAmilton 3-4436 (West Coast 
Desert Hot Springs 14, Calif. Phone: 4-3133 or 4-2453.) 


29 YEARS OF WIRE STRIPPING 
EXPERIENCE 


Not just 29 years af 
bullding one or two types 
of standard wire strippers 
but continuous research and 
development of many wire 
strippers to meet ever 
changing needs 

Speederaft (illustrated) has 
widest application and su 
perior performance on most 
kinds of smaller wire 


For targer sizes inquire 
about our Air Operated 
Cable Stripper 


> Consult us about your wire 


Ge. stripping problems 


Write for complete information—sending wire samples—no 


WIRE STRIPPER CO. 


obligation 


1729 EASTHAM AVE 
E. CLEVELAND, OHIO 


FOLDING DOUBLE CUPPED WASHER LUGS 


=. Solderless 


Easy to Apply 


One-Piece Construction 


12 Ji = Rs. 


Kavecen - ‘Hoveront 


WALSH BLOG. + CINCINNATI 2, OHIO 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


> 


DISPOSABLE 
CONTAINERS FOR ESSEX “EXTRA 
TEST’ MAGNET WIRE 


{ f 
MACG,NA-PAK < 
e. Dist 


The following MAGNA-PAK sizes are available 


No. 30, 500 Ibs.; No. 15, 250 ibs.; No. 12 (metal or fibre pail), 100 Ibs 


. Late TEST 
| ESSEX’), MAGNET WIRE 


caiaaamnh ESSEX WIRE CORPORATION 
fort Wayne 6, indiana 


MANUFACTURING PLANTS — Birmingham, Alabame; Anaheim, 
California; Fort Wayne, indiana; Detroit, Michigan 

SALES OFFICES AND WAREHOUSES” 
Birmingham, Ala ot Worth, Texas *Portl 


* 
Chicago now uttford, Cons Re 
eveland, 


und, Oregon 
achester, New York 
*Saint Louis, Mo 
"San Francisco, Calif, 
alif Upper Darby 

wauvkee, Wise Philadelphia), Pa 
"Newark, NJ 


Yhio polis, ind 


sas City, Mo 
Dayton, Ohio *Los Angeles, ¢ 
Detroit, Michigan ” 
fort Wayne, indiana 


Dallas, Texas 





AVAILABLE IN 
FOUR TIME RANGES 


7 MINUTES 
14 MINUTES 
28 MINUTES 
56 MINUTES 


WITH “HOLD FEATURE 
if desired 


Itustrated above 
MODEL 1-102 (ff mount ai 
a OT rectly on sheet meaes coneh 00 00 
Also available in metal box with 
dA f Thwei ta or without signal light 


More than just a warning de 
vice, Cissell Time Switches open 


or close an electrical 
CISSELL circuit at the end of a specified 
tume period, They are adaptable 


to a wide variety of mountings 
GUARANTEED for 1 year 


‘Heavy Duty We welcome an oppor 


to prove that we have the 
answer to YOUR time switch 
problem. Contact us now for 


TIME detailed information 


CURRENT RATING: Al 
TERNATING CURRENT 115 


or 280 VOLT, 4 H.P. SINGLI 
PHASE, 10 AMPERES, INDUC 


TIVE OR NON-INDUCTIVI 


W. M. CISSELL MFG. CO., INC 
63) S$. First St., P. O. Bow 1143 
LOUISVILLE, KENTUCKY 


SPECIALISTS IN DESIGNING AND MANUFACTURING OF ALI 
PURPOSE FASTENERS, WIRE FORMS. TOOLED TO PRODUCE 
OVER 1,000 STYLES IN ANY SCREW SIZE, MATERIAL, FINISH 
OUANTITY, OR TO YOUR SPECIFICATIONS 


SERVING INDUSTRY FOR THIRTY FIVE YEARS 


Bulletins Covering Our Complete Line Upon Request. 


WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
TOOLS * DIES * STAMPINGS * SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, 1LLINO'IS 


Fasex Wire ¢ 


Phelps-Dodge Copper 


WINDING MACHINES See Cotl Wind 


ing Machines 


WIRE and CABLE, BARE 


Alloy Metal Wire Div., H. K. Porter Royal Electr o., Pawtucket, R. I 
Ir f Pitteburgh, Prospect Park 


ra 


American Brass Co., Waterbury 20, Conr 
American Steel & Wire Div., U. 8. Stee 


Kockefeller Bidg Cleveland 


nda Wire and Cable Co., 25 Broa 


wa New York 4, N. Y 


Chase Brass & Copper Co., Waterbury 


mor 


I 50 Church New 


Rockbestos Products Corp., New Haven 4, 
Conn AT 

Roebiing’s Sons Corp., John A Sub. of 
Colorado Fuel & Iron Corp., Trentes 
2, N. J 

Rome Cable Cor Rome, N. ¥. (BTX) 


ABT - 
U. & Rubber Co., Rockefeller Center, New 
York N. Y 


WIRE CUTTERS and STRIPPERS. See 
Strippers, Wire 


WIRE CUTTING PLIERS and TWIST- 
ERS. fee Pliers and Cutters, Wire 


WIRE FOR e Sprir Coll and 


Fiat Stampings 


Magnet Wire Div., Fort 


Ave 


Co., Construction Mate 


ridgeport 2, Conr 


WIRE MAGNET 
Acme Wire Co 
Haven ‘ 

Ana nda W 


way, New York 


ire Div., American Chair telden Mfg. ¢ 


Monesser ra Stainless Chicago 44, Ml 


rmature Randin 


» Brass & Ce r Co Waterbury 20 


seta Corp., Fort 


John A Bub 
Corp., Trer 


Rome, N. Y 
Joseph T Chicag 


Ine., 740 Br 
Y 


and CABLE, INSULATED 
heat (A) 


I 

( 
T) 
x 


ts ¢ ‘. Main, Brock 


t Mass. (C) 


American teel & Wire Div t BS. Stee 


ry Rockefeller Bldg Cleveland 
Ohio 


A mphenc FPlectronic Cort 1830 8 5 


Ave Chicag Til 


Anaconda Wire and Cable Co., 25 Broad 


way, New York 4, N. ¥ ABCTX) 


Mfg. 46 W. Van Burer 


Chicago 44, I ABTX 


Brand & Cer Im William, Willimantte 


Conn, (TX 


Chase Brass & Copper Co., Waterbury 2 


Conn, (BCX 


Continental Wire Cory Wallingford 


Conr ATX 


a D , : 
" Fesex Wire at Magnet Wire Div 


Wire and Cable 


Fort Wayr l 
General Cable Cort 120 Lexington Ave. 
w York \ 
4] Plectric Co.. Wire and Cable Dept. 
igeport 2, ¢ 
po Wire tr * Windsor Ave 
eo! N. Y 
ps-Dodge Copper Products Corp., Ines 
Manufa D Fort Wayne, Ind 
Rea Magnet Wire ¢ 3491 Kast Pontiec 
Fort Wayr I 
Rockhbest Pr ts Corp., New Haven 4 
Conr 
Roebling Sor John A Bub. of 
Colorado Fuel & Iron Corp., Trenton 2 
N. J 
Rome Cable Corp., Rome, N. Y 


WIRE, MAGNETIC RECORDING. See 


Magnet! Recorder Compone 


sh WIRE MARKING MACHINES. See Mark 


g Machines and De en 


WIRE, RESISTANCE 


Alloy Metal Wire Div Hi. K. Porter Co 
Im "itts Prospect Park, Pa 

Brist terbury 7 Conn 

Driver ¢ bur B., 150 Riverside Ave 
Nowark J 

Driver- Harr rrison, N. J 

Kanthal Corp., { nella Place, Stamford 
onr 


rnish Wire ¢ I 6 Church, New Ney Co., J. M., P. 0. Box 990, Hartford | 


York a HT 
R 1 


Fort Wayne 6, Ind. (BT 


Federal Teleq e and Radio Co Div 


International Telephone and 


Corp., 100 Kingsland Rd., Cliften, N 
TX) 


General Cable Corp 420 Laxington Ave 


New York 17 N Y 


Electric Co Construction Mate 


Magnet Wire Dir 


Conr 


Crescent Co., Carol Cable Div., Pawtucket 


WIRE STRIPPERS. See Strippers, Wire 
WIRING DUCTS. See Ducts, Wiring 


of WIRING HARNESSES. See Hurnesses 
Telegraph and Asser 
J 


bile Wire 


WIRING PRINTED CIRCUIT 


Mandex Manufacturing Co., Inc., 2610 W 
1Ath Chicago 8 Tih 


Div, Bridgeport 2, Conn ABCX) 


Mfg. Corp., Gulton Industries 


12 Durham Ave., Metuchen, N 


Wires, Ine 26 Windsor Ave 


Y T) 


1826 Fremont, South Pasadena 


ronte 


WORMS and WORM WHEELS. See Gears 


and Pinions 


WRENCHES SOCKET SCREW. See 
Socket Screw Keys and Wrenches 


Industries Corp., United 


$5 Hocckwaod "Rey U8? YARNS, BRAIDING and SERVING. Bee 


Y 


s Corr Commercial & Foe 


ter, Worcester 8 Mass. (TX) 


Wayne Ind ARBCTX 


Designing for 


Fabrics Insulating 


ZINC 


Products Corp., Fort New Jersey Zine ( 160 Front, New York 


x. ¥. 


Embedded Circuits? 


e “The Epoxy Resin System for Embedded Circuits and 
Components” is one of 15 problem-solving articles included 
Design Annual, “Electrical Insulation and Dielec 


See page 316 


COMPOUNDS 


FOR BLENDING 


to your specifications. Data 
and samples furnished upon 
request 


FOR IMPREGNATING 
coils, wire coverings, paper forms, 
porous ceramics, etc. 


FOR SEALING 


condensers, batteries, exposed ter 
minals, etc 


FOR DIPPING 


electrical component assemblies in 
cluding corona loss barrier mate 
rials 


FOR POTTING 

transformers and electrical com 
ponent assemblies with varying 
degrees of heat conductivity 


FOR ENCAPSULATING 
coils, electrical component assem 
blies requiring higher thermal and 
moisture resistance 


BIWAX CORPORATION 


3443 HOWARD ST. 


SKOKIE, ILLINOIS 
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Called “FoOPS” By Every User! 


ia 


STILL-MAN 


ELECTRIC TUBULAR 
HEATING ELEMENTS 


* TOP PERFORMERS 
® TOP QUALITY 
* TOP WORKMANSHIP 


at LOW COST TO YOU! 


FF 


Built for application wherever space limitations, 
long life, fast heat and high efficiency are factors 
in design 


Millions are now in use as standard equipment in 
America's leading nationally advertised electrical 
appliances 


Available in copper, cold rolled steel and acid 
resisting steel alloy in standard sheath diameters for 
casting-in or immersion use. When writing, specify 
use, wattage and maximum temperature require- 
ments, An inquiry, NOW, will prove profitable to 
you! 


THE STILL-MAN COMPANY 


4279 East 164th Street, New York 56. N Y 


DYKEM 
STEEL BLUE’ . 


: #-oz. can fitted witt 

rat: me eT Bakelite cap holding 
soft-hair brush for ap 

Templates plying right at bench 

. metal surface ready for 

layout in a few minutes 
The dark blue background 
makes the scribed lines 
show up in sharp relief 
prevents metal glare. In 
creases efficiency and 
accuracy 


Write for sample 


Bier 
KEM Stee! en company letterheed 


THE DYKEM COMPANY 
2303F North 11th St. + St. Lovis 6, Mo 


ENGINEERS 
JUNIORS & SENIORS 


ELECTRICAL ENGINEERS 


Small research and development laboratory, highest starting salaries 
rapid advancement and opportunity to use own initiative and exercise 
independent judgment Should be experienced in any one of the 
following 


* Transistors or Semi-Conductor * Pulse Circuitry 
Manufacturing or Application * Sonor Systems 
* Servo Systems and Components 


Location Northern N_J., close enough to N.Y.C 
for entertainment, schooling, recreation, etc 


resumes to Mr. C. George Evans, Personnel Director 


BOGUE ELECTRIC 
MANUFACTURING CO 
52 lowa Ave Paterson, N. | 


Lee VE 
BRUSHES — 
Sit) eas 44 


@ Effective — strips within Ye” of coils, 
components 
eee Mag Me eae eel ee 
re Mca 
@ Compact — light weight, easy to handle 
Tesi mee Teli ed 
film type insulation 


TWIN-CONE 


STuippers 


Bench models are available 
with conical brushes (at left) 
or with cylindrical brushes 
shown above 


[IWIN-CONE wire ripper ire compact 
il | ‘ } lt production tools. They were 

ob of stripping fine wire 

ne highest pe I mu n-line Nasi Ihe flexible 
ift hand t varticularly adapted to all types of 
NITE trippil it winding stations, All models are elec 


trically powered—motors operate on 115-V, AC or DO 


current 


LONG LIFE BRUSHES~Ic 


FAST, SURE, POSITIVE-©O 
{ rom AWG 2 ‘ 


NEW EFFICIENCY! 


r 


TWO STYLES AVAILABLE~ Tak: 


MAKE A FREE TRIAL TEST 


Send us a» sample of your particular wire stripping problem 
We'll make tests and send you our recommendations. No eb- 
ligations, of course! 


me and 


ily send vs 





tM cel ae rly 


is motors 


you should 
Tite AR LLL 


ed 


now available in 
NIPPERT 

COMMUTATORS 

and SLIP RINGS 


Greater Performance 


N-4, the new commutator alloy, 
offers thi 
tion of characteristic 


remarkable combina- 


e High conductivity plus superior 
strength at high temperatures 


e Freedom from notch s« 


e Excellent commutation 


Developed specifically to meet 
today's exacting requirements for 
high-heat, high 
tions, N-4 is now available in 
Nippert Commutators and Slip 
Rings. Write for complete details 


—at no obligation, of course 


strength applic a- 


et 


Electric Products Co. 


INDEX TO ADVERTISERS 


lo communicate with advertisers write direct 


expressly for that purpose which 


AEMCO in 
A'G'A Div., Elastic Stop Nut 
America 
AMP Incorporated ., 
Abbott Ball Co., The 
Acadia Synthetic Products Div. of Western 
Felt Works »5¢ 
Accurate Spring Manufacturing Co 19¢ 
Acme Electric Corp 359 
Acro Manufacturing Co. Switch Div 190 
Adams & Westlake Co., The 14 
Advance Too! and Die Casting Co 464 
Acrovox Corp »50 
Akron Porcelain Co., The 4434, 458 
Allegheny Ludlum Steel Corp 15 
Allen-Bradley Co 219 
Allen Manufacturing Co ‘ 
Allied Research Products, Inx 
Allis-Chalmers 
Aluminum Co. of America 
Aluminum Goods Manufacturing 
Co 
American Brass Co The 
American Screw Co 
American Steel & Wire Div United 
Steel Corp 
American Television & Radio Co 
Amperite Co., Inc 
Amphenol! Electronics Corp 
Anaconda Wire & Cable Co 
Anchor Plastics Co., Inc 
Appleton Electric Co 
Armstrong Cork Co., Industrial Div 
Arnold Engineering Co., The, Sub of 
Allegheny Ludlum Steel Corp 
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Assembly Products, Inc 
Associated Research Inc 
Associated Spring Corp 
Atlantic Screw Works, In 
Automatic Electric Sales Corp 
Automatic Switch Co 


B4G-R Cook Plant, Div. of Associated 
Spring Corp 
Bakelite Co., A Div. of Union 
Carbide and Carbon Corp 
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Bodine Electric Co 149 
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Borg Corp 
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Buchanan Flectrical Products Corp 
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Inc 1 

lanese Corp. of America, Textile Div 235 
entralab, A Div. of Globe-Union Ink 248 
entral Screw Co 

entury Electric Co 

ceramic Specialties Co The 

hase Brass & Copper Co., Sub. of Kenne 
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hicago Molded Products Corp 

hicago Standard Transformer Corp 

issell Mfg. Co., Inc., W. M 

larostat Mfg. Co., Inc 

leveland Container Co., The 

olonial Insulator Co., The 

olumbia-Geneva “ceel Div., United States 

Steel Corp »1, 269 
Comar Electric Co 280 
Communication Products Co., Inc 172 
Computer Contro! Co., Inc 462 


or use postcards furnished 
appear just preceding back cover 


Cone-Drive Gears Div 
Co 

Connecticut Hard Rubber Co., The 

Constantin & Co., L. I 

Continental-Diamond Pibre Div. of the 
Budd Co., Inc 

Continental Screw Co 

Continental Wire Corp 

Cords Limited Div., Essex Wire Corp 

Cornell-Dubilier Electric Corp 

Coto-Coil Co., Inc 

Counter & Control Corp 

Crucible Steel Co. of America 

Curtiss-Wright Corp Electronics Div 


166, 188, 


Michigan Too! 


Dale Products, Ine 

Dano Electric Co., The 

Deringer Metallurgical Corp 

Detroit Coil Co 

Dialight Corp 

Diehl Manufacturing Co., Electrical Div 

of The Singer Manufacturing Co 

Doehler-Jarvis, Div. of National Lead Co 

68 


Doelcam, A Div. of Minneapolis-Honey 
well 


Dow Corning Corp 59 

Driver-Harris Co 

Dudek & Bock Spring Mfg. Co 

DuMont Laboratories, Inc. Allen B., Tech 
nical Sales Dept 

Dunbar Brothers Co., Div. of Associated 
Spring Corp 

du Pont de Nemours & ( Inc 
Fabrics Div 
Film Dept 

Durakool, Inc 

Durez Plastics Div 
ical Co 

Dykem Co The 


Hooker Electrochem 


kagle Signal Corp., Industrial Div 

Raton Manufacturing Co 
Div 

Edison Inc 


Dynamati« 


Thomas A., Instrument Div 
Elastic Stop Nut Corp. of America 
Elco Tool and Screw Corp 
Electric Specialty Co 
Engineering Co., The 
Enjay Co., Inc 
Erie Resistor Corp., Erie Electro-Mechan 
ical Div 
hssex Wire Corp 
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Magnet Wire Div 


Fanstee] Metallurgical Corp 

Fasco Industries, Inc 

Fastex Div. of Hlinois Too! Works 
Felters Co The 

Fenwal Inc 

Filtors, Inc 

Fluidwick Co 

Formsprag Co 

Fusite Corp The 


Garrett Co., In George K 
General Electric Co 
Aircraft Nuclear Propulsion Dept 


Apparatus Sales Div 1k, 19 


Chemical Development Dept 
Direct Current Motor and Generator 
Dept 

Metallurgical Products Dept 
Plastics Dept 

(seneral Industries Co I he 

General Plate Div Metals & Controls 
Corp 

Cnannini & Co., In GM 

Gibson Co The William D Div. of 
Associated Spring Corp 

Gits Bros. Mfg. Co 
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Grayhill Inc 

(sreat Lakes Screw Corp 

Gries Reproducer Corp 

Guardian Electric 

Gudebrod Bros. Silk Co., Inc 


DECEMBER 1956 ELECTRICAL MANUFACTURIN( 





INDEX TO ADVERTISERS 


lo communicate with advertisers 


write direct or use postcards furnished 


expressly for that purpose which appear just preceding back cover 


(sulton Industries, Inc Thermistor Div 


Hardwick, Hindle, Inc 

Harper Co., The H. M 

Hart Manufacturing Co., Th« 

Haydon Co., The A. W 

Haydon Manufacturing Co., Inx A Sub 
of General Time Corp 

Heinemann Electric Co 

Heinze Electric Co 

Helipot Corp., a div. of Beckman Instru 
ments, Inc 276 

Hess, Goldsmith & Co., In 

Hetherington Inc 

Hollingworth & Vose Co 

Hughes Products A Div of Hughes 
Aircraft Co 


Ideal Industries, In 

Iisco Corp. 

Imperial Tracing Cloth 

Indiana Steel Products Co., The 

Industrial Retaining Ring Co 

Industrial Timer Corp 

Insulation Manufacturers Corp 

International Business Machines Corp 

International Electronic Research Corp 

International Nickel Co., Inc The 

International Rectifier Corp 

Irvington Div., Minnesota Mining and 
Mapufacturing Co 


Jack & Heintz, Inc 

Johns. Manville 

Joliet Wrought Washer Co 

Jones Div Howard B Cinct Manu 
facturing Corp 


Keuffel & Esser Co 

Klein & Sons, Mathias 

Knox Porcelain Corp 

Kopp Glass, Inc 

Kreuger & Hudepohl 

Kuhn & Jacob Molding & Too! Co 
Kurz-Kasch. Ine 


Lamb Electrix Co., The 
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Macallen (0 I hve 
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Master Electric Co., The Inside Back (x 

Metallizing Engineering Co., Inc 

Mica Insulator Co., A Sub. of Minnesota 
Mining and Manufacturing Co 

Microdot 

Micro Switch, A Div. of Minneapolis 
Honeywell Regulator Co 60 

Midwest Molding and Manufacturing Co 

Milford Rivet & Machine Co., The 

Miller Co., The, Rolling Mill Div 

Miller-Harris Instrument Co 

Milwauke« Div of Associated 
Corp 


Spring 


Minnesota “Mining ind)=©Manufacturing 
to 2% 

Mohawk Manufacturing Co 

Molded Fiber Glass Sheet Co 

Molded Product, Div. of Admiral Corp 

Monitor Controller 

Monsanto Chemical Co., Plastics Div 

Moog Valve Co., Inc 

Mt, Vernon Die Casting Corp 

Mueller Electric Co 
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National Lock Co., Fastener Div 23 
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National Tube, Div., United States Steel 
Corp 

New Departure, Div. of General Motors 
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Ohio Div. of Associated Spring Corp 
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Reuland Electric Co 
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Rostone Corp 

Royal Electric Corp 

Ryerson & Son, Ine Joseph ‘I 


SKE Industries, Inc 

Saginaw Steering Crear Div General 
Motors Corp 

Sarkes Tarzian, Inc Rectifier Div 

Schenectady Varnish Co., Ine 

Sciatilla Div. of Bendix Aviation Corp 

Scovill Manufacturing Co 

Screw Research Association 

Scruges Co Ihe Loyd 

Seaboard Coil Spring Div. of Associated 
Spring Corp 

set Screw & Mfg. Co 

seymour Manufacturing Co I he 

Shakeproof Div of Illinow Tool 
Works 

Sharon Steel Corp 

Shawinigan Resins Corp 

Shell Chemical Corp 

Silicones Div Union Carbide & ¢ 
Corp 

Simmons Fastener Corp 

Simpson Electric Co 

Smith Corp A ©)... Electr 
Div 


Do you want your 
Ae Cr ea 
Cre CE 
better © last longer ? 


Fiber glass reinforced pol- 
yester sheet is a high 
quality, low cost Class B 
Insulation. It has high 
dielectric strength, high 
tensile strength is im 
pact, moisture, heat and 
chemical resistant is 
lightweight, stable 
Molded Fiber Glass 
Sheet can be made in any 
thickness, cut to any size, 
fabricated, punched 
Specify Molded Fiber 
Glass Insulation for better 


electrical products. 
“MOLDED FIBER CLASS” 


The Greatest Nome in 
Reinforced Plastics 


MOLDED 
FIBER GLASS 
Tt ae 


4315 Benefit Avenue, Ashtabula, Ohio 


369 





a proven performer 
always in control 


h 


the A. W. HAYDON CO. delayed reset time 


Protect power tubes in APcrisive 
transmitting, receiving of 


control equipment two ways 


1. On insual application of Line 
voltage, the timer operates as a 
standard Time Delay Relay 
providing the delay equipment 
required to get up to correct 
cope raung temperature 

Therefore, you can throw your 
load riohe rcross the line ind 
ipplied 


warm 


plate voltage will not be 
unul filaments or heater 
up. This eliminates the need for 
eSsuimaung warm-up ime, 
preventing premature tube 
faslures 


> If tine voltave fails, an 
escapementin the mer operates 
to provide a Reset Rate which 
can be calibrated to the cooling 
charac teristic ot the equipment 
Down ume” is kept to a 
minimum, and equipment is back 
iM Operation as soon as practical 
after line voltage is restored 
This automatic system takes all 
the “guess” out of operation 
You know that no time ts 
wasted no tube life sacrificed 


by operator error 


Do you have another application 
where a Delayed Reset ts 


, 


necessary’? These timers will 


undoubtedly solve your 
problems too! 


PREFERRED WHERE 


The 


PERFORMANCE 


delay relays 


Shown in the chart is a typical characteris 


tl 


In this case che Reset Rate i 


Time Delay 


equal to 


SPECIFICATIONS 


Operating temperature range 65 F to 160 F 


Vibration: 5-55 CPS with 10g maximum acceleration 
Shock: 30g (1 1ms duration) 


Hermetically sealed units meet military requirements 
for fungus, humidity, and salt spray 


Write for Bulletin AWH T0402 describing 6400 Series 
oc 


11400 Series AC, 24300 Series 400 Cycle 


1S PARAMOUNT 


x 
A. YN, 
“\. Win AYDON 
PT * 
— 234 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 


Design and Manufacture of clectro-Mechanical Timing Devices 


INDEX TO 
ADVERTISERS 


Sola Electric Co 
Southington Hdwe. Mfg. Co., Ihe 
Spaulding Fibre Co., Inc 
Speer Carbon Co., Speer Resistor Div 
Spencer Thermostat Div Metals & Con 
trols Corp 
Stackpole Carbon Co 
Standard Pressed Steel Co 
Flexloc Lockout Div 
Unbrako Socket Screw Div 
Star Porcelain Co 
Sterling Bolt Co 
Stevens Manufacturing Co., Inx Back ¢ 
Stevens Manufacturing Co., Inc. Geo 
Stewart Corp., F. W 
Stewart Die Casting, A Div. of Stewart 
Warner Corp 
Still-Man Co., The 
Superior Steel Corp 
Sylvania Electric Products In 
Syothane Corp 


Parts Dis 


Syntron Co 


Taylor Fibre Co 

Tennessee Coal & Iron Div., United States 
Steel Corp 1 

Thermo Electric Co., Inc 

Thomas & Betts Co., Inc 

Thomas & Skinner, Inc 

Thompson-Bremer & Co., Sub of American 
Machine & Foundry Co 

linnerman Products, Inc 

lorrington Co., The, Specialties Div 

Torrington Manufacturing Co.. The 

Transicoil Corp 

Trombetta Solenoid Corp 


Unimax Switch Div The W. L. Maxson 
Corp ‘ 
Union Carbide and Carbon Corp 
Bakelite Div 
Silicones Div 
Union Switch & Signal Div 
inghouse Air Brake Co 
United-Carr Fastener Corp 
United States Gasket Co 
Products, Inc. Div 
United States Graphite (o., The, Div. of 
The Wickes Corp 1} 
Lnited States Steel Corp | 
United States Steel Export Co ) 
United States Steel Supply Dis United 
States Steel Corp 1 
Universal Atomics Corp 
Universal Clay Products Co., The 
Universal Screw Co 
Universal Winding Co 


Fluorocarbon 


Valvair 
Varflex 


Corp 
Corp 


Wagner Electric Corp 

Waldes Kohinoor, Inx 

Wales-Beech Corp 

Wales Strippit Co 

Walker Co., George 

Ward Leonard Electric Co 

Washington Steel Corp 

Wassco Electric Products Corp 

Watlow Electric Mfg. Co 

Weckesser Co 

Wenco Manufacturing Co 

West Coast Electrical Mfg 

Western Gear Corp 

Westinghouse Electric Corp 
0, 40, 41, 20 60 

A Sub 


Corp 


Weston Electric Instrument Corp 
of Daystrom, Inc 

West Virginia Pulp and Paper Co 
Products Dept 

Wheelock Signals, Inc 

Wiegand Co., Fdwin I 

Wilcolator Co The 

Wilson Co Ihe H. A 

Wire Stripper Co 

Wisconsin Porcelain Co 


Pulp 


Zenith Electric Co 
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age-prepaid postcards provided here. 
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Editorial 


To get further information regarding New Components & Materials, New Literature, or Editorial 
Reprints, circle the numbers below which correspond to numbers incorporated in the editorial 
items as they appear elsewhere in this issue. Type or print names and addresses please. 


| hose cards which ore properly and completely filled out a requested will be processed promptly 
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EW COMPONENTS NEW LITERATURE | REPRINTS ‘ 2 New Components, 
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ee pee ‘ Materials, Equipment 
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i 
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| 


contact and by mail, to present 
only that which is new 


at 60 75 © i065 120 135 150 165 160 195 
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uct design by making available to 
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lets, guides, catalogs and printed 
pieces. These are often illustrated 
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gineering drawings. 
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bers and receive literature for im- 
mediate study and use or for the 
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Cards will be processed by publisher 
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Advertising 


Readers should write in the names of advertisers and page numbers of advertisements in the 
card below, if further information «evarding products or services advertised is desired. Please 
type or print names, addresses and other data. 


Reprints of 
Editorial Features 


See page 258 
As the editors jointly plan issues 
their pre-publication meetings 
they earmark certain feature ar 
ticles for reprinting. Articles are 
chosen for reprinting if they are 
especially significant or include 
data that lends itself to permanent 


filing 


Reprints are kept available for 
a minimum period of five months 
Due to « heavier reader demand 
than can be foreseen at time of 
original order, it becomes neces 
sary to reprint some features 


several times 


Tear sheets of non-reprinted fea 
tures are available in limited num 
ber, and can be had by letterhead 


request 


Advertised Products 
and Services 


Hundreds of manufacturers are 
using the pages of ELECTRICAL 
MANUFACTURING, primarily to 


sell their products and services 


However, these ads not only sel! 
but they inform. Often these ad- 
vertisements contain engineering 
data that can be put to practical! 
use, or an advertiser may indicate 
he is qualified to help solve a par 


ticular problem. 


Those cards which ore properly and completely filled out os required will be processed promptly. 


Have advertisers indicated send more information 
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Just tell us here at Master what you want in Motor Ratings.‘ t All phi voltages and fre 
power drive and get the utmost in flexibility, 
compactness and performance, It probably 


Motor Types ! age, slip ring, synchronous, repul 


; on, Capacitor, direct current 
won't be as complicated as the multi-shaft Gear 
motor illustrated here, with 14 shafts turning at 


diverse speed But, regardle of what you 
I 


Construction nel d plash - proof, fan -cooled 
! ! } per ial purpose 
Speeds ing] peed, mul peed, and 


| 
an ariable peed 


need, Master can supply the right combination Installation 
of horsepower, shaft speed and mounting fea- 

tures with whatever Master components are Power Drive 
required—all combined in one compact efficient Features 


unit. Just ask for information. 
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for electronic and avionic devices 
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THERMOSTATS 


‘ 
es 


THERMOSTATS 


qive you more of what you want most 


FEATURES such as snap or positive-action . . 


arrangements or 


. Various terminal 


mounting provisions different tempera 


Lure 


ranges there’s a 


standard type Stemco thermostat 


That lead 


research and development costs, tooling and production inven 


for 


your special needs means you cut down on time, 


tory 


/ 


Spe cify Stemco and you get better thermostats, jas! 


el and 


for le than you can make them or buy them elsewhere 


SIZE and weight are particularly impor- 
tant in avionic and electronic applications. 
And here Stemco thermostats score, too. 


Their compactness and 


lightness give a 


better product without 


sacrificing per- 


formance 

ECONOMY of mass production of many 
standard Stemco types with literally hun 
dreds of terminal arrangements and mount 
ing provisions means your product costs 


less to make 


AVAILABILITY of 


Design is flexible for your special applica 


most types is good 
tions, tooling is in existence for short-term 


delivery. If heat control is 


your problem, 
Stemco thermostats can provide the 


answer. AA.4092 


*Kefer to Guide 400 EO for U.L. and ¢ 


A. approved rating 


Cea manufacturing company, ine, 


Lea ington and Mansfie ld, Ohio 
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